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DISCUSSION
Research revealed that when it comes to predicting 
prenatal hypoxia, LDH is more reliable than CK-MB. 
However, noteworthy outcomes have been 
observed in the absence of local proof. Therefore, 
these markers' implied use in the local setup is not 
operationalc11,12,13. Therefore, the goal of this work 
was to design a protocol for early prenatal hypoxia 
prediction using CS-MB and LDH. Furthermore, there 
is disagreement regarding whether the approach is 
more trustworthy. The purpose of the research was 
to gather local data so that future local setups may 
use a more trustworthy approach. The age 
distribution in our study indicates that 36.67% (n=87) 
had more than 6 hours, and 63.33% (n=153) had up 

to 6 hours. The mean±SD was 38.75 % (n=93) of the 
hours, estimated as 5.60+1.79, were spent by men, 
and 61.25% (n=147) by women. Serum creatine 
kinase muscle brain fraction was found to have an 
accuracy rate of 92.92%, a sensitivity of 93.12%, a 
specificity of 66.76 %, PPV of 97.42%, and NPV of 
22.15% the diagnosis of perinatal hypoxia in term 
neonates (with the use of clinical findings as the 
gold standard). Using clinical evidence as the gold 
standard, the accuracy rate of LDH for perinatal 
hypoxia in term newborns was shown to be 78.89%, 
with a specificity of 98.40%, specificity of 92.31%, PPV 
of 79.40%, and NPV of 57.14%.

According to earlier research, the sensitivity and 

specificity of LDH were 92% and 59.18% for the 
prediction of neonatal hypoxia, compared to 28% 
and 100 % for CK-MB. In a newborn who needed 
resuscitation and had an Apgar score of less than 7, 
this demonstrated good specificity but extremely 
low sensitivity 14. According to another research, the 
LDH has a sensitivity of 96.3% and a specificity of 
88.9%, whereas the CK-MB has a sensitivity of 30% 
and a specificity of 100 % 18. This study's findings are 
similar to ours. Another study examined the 
relationship between the degree of perinatal 
hypoxia and laboratory indicators of heart damage, 
as well as the investigative usefulness of a series of 
assessments in the retrospective analysis of birth 
hypoxia 19. Moreover, the cut-off Creatine Kinase- 
MB value of more than 92.6 U/L showed 82% of both 
specificity and sensitivity after 8 hours18. CK-MB 
scores 80.34 percent for positive predictive values 
and 81.63 percent for negative predictive values. A 
24-hour period of more than 60 U/L of CKMB has a 
95.83 percent specificity cut-off value and a 58.33 
percent sensitivity 69.70 % NPV and a 93.33 % PPV. A 
threshold LDH value of greater than 580 U/L had 100 
percent sensitivity and 87 percent specificity at 72 
hours20. LDH has an 89.29% chance of being 
beneficial and a 100 % chance of being 
detrimental. Based on the neonate's clinical 
features and history, LDH and CKMB level analysis at 
8 and 24 hours of life may distinguish between a 
non-hypoxia and a hypoxia newborn. LDH performs 
diagnostically better than CK-MB and the studies 
similarly compatible with the results of our 
investigation14,15,16,17.
 
The findings of this study align with existing literature, 
underscoring the critical role of CK-MB and LDH as 
diagnostic markers for perinatal hypoxia. The higher 
sensitivity of LDH (98.40%) compared to CK-MB 
(93.12%) corroborates studies suggesting its superior 
reliability in identifying hypoxic states in neonates. 
However, CK-MB demonstrated a higher positive 
predictive value (97.42%), reflecting its accuracy in 
confirming cases of hypoxia. These differences may 
highlight variations in the metabolic and enzymatic 
response of neonates to hypoxic stress23. Studies 
emphasize the utility of biochemical markers like 
LDH and CK-MB in the early diagnosis of 
hypoxic-ischemic encephalopathy, especially in 
settings with limited access to advanced diagnostic 
tools24. The importance of inflammatory markers in 
understanding the outcomes of perinatal hypoxia, 
which may complement CK-MB and LDH 
measurements25.

CONCLUSION
Findings showed that the diagnosis of perinatal 
hypoxia was mainly done through clinical findings. 
While CK-MB and LDH both detected hypoxia, LDH 
proved more reliable because of its greater 
sensitivity and specificity. The analysis also 

recognized the impact of gestational age, birth 
weight, and neonatal age as relevant diagnostic 
factors. These results reveal that LDH is a more 
reliable biomarker for perinatal hypoxia than CK-MB.
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ABSTRACT

Background: Cervical incompetence (CI) is a severe obstetric disorder that can result in pregnancy 
loss in the second trimester and preterm birth. Cervical cerclage is a routinely utilized method for 
treating CI, however its efficacy in primigravida individuals requires further investigation. This study 
aimed to find the frequency of cervical incompetence requiring cervical cerclage in patients 
entering their second trimester. 

Methods: This descriptive case series took place at Fatima Memorial Hospital, Lahore, Pakistan, within 
the six months from June 2024 to January 2025. The study included 160 primigravida individuals to 
determine the prevalence of cervical incompetence necessitating cerclage in the second trimester 
and assess delivery outcomes. Data was collected using a standardized questionnaire that included 
demographics, cervical length, and delivery outcomes. Patients with a cervical length of less than 
2.5 cm were diagnosed as having CI and underwent cerclage. Data was analyzed using SPSS 
version 25.0. 

Results: Out of the total subjects, 32 (20%) were diagnosed with CI. Among these, 17 (53.1%) 
delivered full-term (≥37 weeks), 11 (34.4%) had preterm births (<37 weeks), and 4 (12.5%) miscarried 
(<24 weeks). All 128 patients without CI had full-term deliveries (100%). The chi-square test revealed 
a significant difference in full-term delivery rates between patients with and without CI (p < 0.001).

Conclusion: This study discovered a 20% frequency of cervical incompetence among primigravida 
patients. Cervical cerclage increased the likelihood of full-term delivery; yet, preterm births and 
losses continued in a sizable number of patients. 

Keywords: Cervical insufficiency, Cervical Cerclage, Pregnancy Trimester

Corresponding Author:
Dr. Pakeeza Shafique Ul Rehman,
Faculty of Medicine, King Abdul Aziz University,
Jeddah, KSA.
Email: dr.pakeezashafique.radiology@gmail.com
ORCID: https://orcid.org/0009-0006-8452-9877
Doi: https://doi.org/10.36283/ziun-pjmd14-2/015

How to cite: Saddiqa A, Ambreen A, Chughtai S, Ghaffar S, Qarni MA, Tahir Z, Rehman PSU 
Descriptive Analysis of Cervical Insufficiency in Primigravida: Insights into Cerclage Intervention and 
Clinical Impact. Pak J Med Dent. 2025 April ;14(2): 88-93. Doi: 
https://doi.org/10.36283/ziun-pjmd14-2/015.

Received: Fri, February 28, 2025 Accepted: Mon, March 24, 2025 Published: Sun, April 13, 2025

ID

This is an open-access article distributed under the terms of the CreativeCommons Attribution License (CC BY) 4.0 
https://creativecommons.org/licenses/by/4.0/

INTRODUCTION
Rheumatoid arthritis (RA) is a progressive disease 
with chronic illness, with a prevalence of 0.5% to 1%1. 
For the management of pain and joint inflamma-
tion, RA patients usually use DMARDs along with 
immunosuppressive steroids and non-steroidal 
anti-inflammatory drugs (NSAIDs)2. Steroids and 
NSAIDs do not interfere with the progression of 
disease and are used only for symptomatic pain 
relief. While conventional (methotrexate, sulfadia-
zine, and hydrochloroquine) and biological (TNF-al-
pha inhibitors, IL-6 inhibitors) DMARDs slow down the 
disease progression and prevent further joint dam-
age3. American rheumatologists recognized Metho-
trexate (MTX) in the 1990s as the initial drug of 
choice and recommended medication for RA treat-
ment4. It serves as a chemotherapeutic agent at 
higher concentrations by inhibiting the enzyme 
dihydrofolate reductase (DHFR), which halts the 
synthesis of folic acid. At lower doses, it suppresses 
the activation of T-cells and downregulates B-cells 
by inhibiting adenosine metabolism by blocking the 
AICAR transformylase enzyme5. MTX is associated 
with multiple potential adverse effects including 
bone marrow suppression, hepatotoxicity, renal 
toxicity, and pulmonary fibrosis6. Before starting MTX 
medication, a clinical evaluation of the patient is 
recommended, which includes a liver function test 
(LFT), complete blood count (CBC), renal function 
test, and often a chest X-ray7.
 
Natural plants, which offer a wide range of bioac-
tive chemicals with medicinal qualities, have been 
essential in the development of medications. 
Research on herbal extracts as synthetic drug substi-
tutes is growing in order to address drug resistance 
and adverse drug reactions that are frequently 
linked with conventional drugs. These extracts, 
which are abundant in bioactive components, 
have demonstrated encouraging treatment 
outcomes for a range of medical disorders. Solanum 
nigrum, also referred to as black nightshade or 
makoh, is a plant that belongs to the Solanaceae 
family and has been used traditionally for a number 
of illnesses, such as inflammation, edema, and joint 
discomfort8. The major biologically active compo-
nents of Solanum nigrum, especially the saponins 
and steroidal alkaloids, play a crucial role in its thera-
peutic applications. The distilled extract of Solanum 
nigrum, arq-e-makoh, has reported antibacterial, 
antioxidant, gastroprotective, hypocholesterolemic, 
hypoglycemic, diuretic, and hepatoprotective 
properties. The distilled extract of Solanum nigrum, 
arq-e-makoh, has reported antibacterial, antioxi-
dant, gastroprotective, hypocholesterolemic, hypo-
glycemic, diuretic, and hepatoprotective proper-
ties9.

Patients with RA who are treated with DMARDs often 
face delayed onset of action, gradual loss of effica-

cy, and a range of adverse effects due to the 
nature of these medications. Previous literature and 
our recent study have reported significant antie-
dematous and anti-inflammatory effects of Solanum 
nigrum that were comparable to MTX10. So, there is a 
critical need for specific herbal alternatives that 
may be used in combination with conventional 
drugs like MTX for the attenuation of their adverse 
effects including hepatotoxicity and pancytopenia. 
Thus, the purpose of this study was to investigate the 
effects of the natural herb Solanum nigrum on meth-
otrexate-associated hepatotoxicity and pancyto-
penia.

METHODS
It was a pre-clinical experimental study conducted 
at Ziauddin University, Karachi. The study was 
conducted from November 2021 to May 2022. 
Solanum nigrum was purchased from the local 
nursery and authentication was done from the Kara-
chi University herbarium (Voucher # 97676). Plant 
extraction was done at Karachi University, Depart-
ment of Pharmacognosy. The leaves were washed, 
allowed to air dry at room temperature and then 
coarsely ground into particles. For ten days, this 
powder was immersed in pure ethyl alcohol where it 
was stirred two to four times a day. The solution was 
filtered through Whatman filter paper 1. The 
obtained extract was then further concentrated by 
rotary evaporation and then kept in an airtight flask 
in a refrigerator11. CFA (F5881-10ML) was purchased 
from Sigma Aldrich, Germany. Phenobarbital, 
dimethyl sulfoxide (DMSO), and alcohol were 
ordered from Laboratory Scientific Supplies Pvt. 
Limited, Karachi. Methotrexate vials were 
purchased from a local pharmacy.
 
In this study, 30 male Wistar albino rats were used 
with an approximate weight of 200±20g. All the 
animals used in this study were retained under 
standard conditions in their conventional cages in a 
12/12-hour light-dark cycle with ad libitum access to 
food and water at room temperature12. The investi-
gational procedures done in this study were 
approved by the Animals Ethics Committee (AEC) of 
Ziauddin University (Protocol number: 2021-004/MM) 
and were performed according to the "Canadian 
Council on Animal Care- Revised on April 2020"13. 
The rats were randomly divided into 5 groups (n = 6). 
Group-I: Negative (non-diseased) control (0.9% 
normal saline); Group-II: Positive (diseased) control 
(0.9% normal saline); Group-III: Methotrexate (MTX) 
1.5mg/kg; Group-IV: Solanum nigrum 100mg/kg; 
Group-V: Solanum nigrum 200mg/kg.
 
Arthritis was induced in all groups, except group I 
(negative controls), by an intra-articular injection of 
0.1ml CFA into the right knee joint space at day 0. 
The concentration of CFA was 1mg/ml14. This was 
then followed by intraperitoneal injections of 

standard drug (MTX 1.5mg/kg) and research herb 
(SN) extract, of 100mg/kg and 200mg/kg concen-
trations, on days 0,7,14 and 21 according to the 
groups mentioned below. Group I and Group II were 
treated with 0.9% normal saline on days 0, 7, 14, and 
21. Group III was treated with an intraperitoneal 
injection of 1.5mg/kg methotrexate as a standard 
dose on days 0, 7, 14, and 21. Group IV and Group V 
were treated with intraperitoneal injections of etha-
nolic extract of SN at 100mg/kg and 200mg/kg, 
respectively at the same intervals once weekly for 
four weeks. These dosages were selected based on 
several previous investigations that evaluated the 
anti-arthritic effect in rats15,16,17.

After overnight food deprivation, on the 29th day of 
the study, rats were deeply anesthetized and sacri-
ficed by 100mg/kg pentobarbital intraperitoneal 
injection as per American Veterinary Medical Asso-

ciation AVMA and Institutional Animal Ethics Com-
mittee (IAEC) guidelines18. 8ml to 10ml of blood 
samples were collected by cardiac puncture from 
each rat and then transferred into vacutainer tubes. 
5ml of blood was separated in a purple top tube for 
complete blood count (CBC) while the remaining 
5ml was centrifuged at 3000 rpm for 10 minutes in a 
yellow top vacutainer tube. After centrifugation, 
sera were separated for liver function tests (LFTs).

The results were analyzed by SPSS software version 
22. For numeric variables mean and standard devia-
tion were calculated. According to Shapiro Wilk's 
analysis, the data was found to be parametric. 
Hence, ANOVA followed by post hoc Tukey’s test 
was applied for inter and intra-group comparison. 
P-value <0.05 was considered significant at a 95% 
confidence interval.
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prenatal hypoxia, LDH is more reliable than CK-MB. 
However, noteworthy outcomes have been 
observed in the absence of local proof. Therefore, 
these markers' implied use in the local setup is not 
operationalc11,12,13. Therefore, the goal of this work 
was to design a protocol for early prenatal hypoxia 
prediction using CS-MB and LDH. Furthermore, there 
is disagreement regarding whether the approach is 
more trustworthy. The purpose of the research was 
to gather local data so that future local setups may 
use a more trustworthy approach. The age 
distribution in our study indicates that 36.67% (n=87) 
had more than 6 hours, and 63.33% (n=153) had up 

to 6 hours. The mean±SD was 38.75 % (n=93) of the 
hours, estimated as 5.60+1.79, were spent by men, 
and 61.25% (n=147) by women. Serum creatine 
kinase muscle brain fraction was found to have an 
accuracy rate of 92.92%, a sensitivity of 93.12%, a 
specificity of 66.76 %, PPV of 97.42%, and NPV of 
22.15% the diagnosis of perinatal hypoxia in term 
neonates (with the use of clinical findings as the 
gold standard). Using clinical evidence as the gold 
standard, the accuracy rate of LDH for perinatal 
hypoxia in term newborns was shown to be 78.89%, 
with a specificity of 98.40%, specificity of 92.31%, PPV 
of 79.40%, and NPV of 57.14%.

According to earlier research, the sensitivity and 

specificity of LDH were 92% and 59.18% for the 
prediction of neonatal hypoxia, compared to 28% 
and 100 % for CK-MB. In a newborn who needed 
resuscitation and had an Apgar score of less than 7, 
this demonstrated good specificity but extremely 
low sensitivity 14. According to another research, the 
LDH has a sensitivity of 96.3% and a specificity of 
88.9%, whereas the CK-MB has a sensitivity of 30% 
and a specificity of 100 % 18. This study's findings are 
similar to ours. Another study examined the 
relationship between the degree of perinatal 
hypoxia and laboratory indicators of heart damage, 
as well as the investigative usefulness of a series of 
assessments in the retrospective analysis of birth 
hypoxia 19. Moreover, the cut-off Creatine Kinase- 
MB value of more than 92.6 U/L showed 82% of both 
specificity and sensitivity after 8 hours18. CK-MB 
scores 80.34 percent for positive predictive values 
and 81.63 percent for negative predictive values. A 
24-hour period of more than 60 U/L of CKMB has a 
95.83 percent specificity cut-off value and a 58.33 
percent sensitivity 69.70 % NPV and a 93.33 % PPV. A 
threshold LDH value of greater than 580 U/L had 100 
percent sensitivity and 87 percent specificity at 72 
hours20. LDH has an 89.29% chance of being 
beneficial and a 100 % chance of being 
detrimental. Based on the neonate's clinical 
features and history, LDH and CKMB level analysis at 
8 and 24 hours of life may distinguish between a 
non-hypoxia and a hypoxia newborn. LDH performs 
diagnostically better than CK-MB and the studies 
similarly compatible with the results of our 
investigation14,15,16,17.
 
The findings of this study align with existing literature, 
underscoring the critical role of CK-MB and LDH as 
diagnostic markers for perinatal hypoxia. The higher 
sensitivity of LDH (98.40%) compared to CK-MB 
(93.12%) corroborates studies suggesting its superior 
reliability in identifying hypoxic states in neonates. 
However, CK-MB demonstrated a higher positive 
predictive value (97.42%), reflecting its accuracy in 
confirming cases of hypoxia. These differences may 
highlight variations in the metabolic and enzymatic 
response of neonates to hypoxic stress23. Studies 
emphasize the utility of biochemical markers like 
LDH and CK-MB in the early diagnosis of 
hypoxic-ischemic encephalopathy, especially in 
settings with limited access to advanced diagnostic 
tools24. The importance of inflammatory markers in 
understanding the outcomes of perinatal hypoxia, 
which may complement CK-MB and LDH 
measurements25.

CONCLUSION
Findings showed that the diagnosis of perinatal 
hypoxia was mainly done through clinical findings. 
While CK-MB and LDH both detected hypoxia, LDH 
proved more reliable because of its greater 
sensitivity and specificity. The analysis also 

recognized the impact of gestational age, birth 
weight, and neonatal age as relevant diagnostic 
factors. These results reveal that LDH is a more 
reliable biomarker for perinatal hypoxia than CK-MB.
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INTRODUCTION
Cervical incompetence (CI) is described as the 
inability of the cervix to maintain a pregnancy 
without uterine contractions or labor 1. It is 
distinguished by a painless, gradual dilation of the 
uterine cervix in the second or early third trimester, 
which results in membrane prolapse, premature 
rupture of the membranes, second-trimester 
pregnancy loss, or preterm birth. Statistics show that 
cervical incompetence causes 8% of 
second-trimester miscarriages and preterm 
deliveries 2. Preterm birth is defined as a birth that 
occurs before the completion of 37 weeks of 
gestation and accounts for 75% of overall neonatal 
deaths. Cervical insufficiency is a structural deficit 
that prevents the cervix from maintaining its integrity 
3,4. If this congenital incompetence is diagnosed 
during the first pregnancy, cerclage can be 
performed, preventing the patient from having an 
abortion. CI is diagnosed with a history and clinical 
examination. Hysterography, pull-through 
techniques with catheter balloons or cervical 
dilators, and ultrasound scanning are the tests that 
help in diagnosis 5,6.

Cervical ultrasonography has emerged as a 
therapeutically helpful screening and diagnostic 
technique for high-risk women with a history of early 
spontaneous preterm birth. Transvaginal ultrasound 
often reveals a short cervical length of less than or 
equal to 25mm, or funneling, inflation of the 
membranes into a distended internal OS, but a 
closed external os7. One study investigated changes 
in cervical markers and their link to pregnancy 
outcomes. The study found that the rate of cervical 
incompetence was 1.25%. The average cervical 
length was 3.49±0.53 cm, whereas the average 
internal OS diameter was 3.75±1.5 mm. The shorter 
the cervical length, the lower the gestational age at 
delivery. The study concluded that cervical length 
and diameter of internal OS are very important 
cervical parameters for cervical incompetence 8.

A study evaluated the efficacy of transvaginal 
sonography to determine the incidence of cervical 
insufficiency in this area 9. The study found that 72% 
of the women underwent surgery and had a cervix 
length of less than 2.5 cm, whereas 28% had a cervix 
length of more than 2.5 cm at the initial transvaginal 
sonographic evaluation, 10,11. A case study 
discovered cervical dilatation in a 31-year-old 
pregnant woman who had an experience with 
premature birth. The study reported significant 
pelvic pain, premature contractions, and amniotic 
fluid discharge 12,13. An emergency abdominal 
sonogram revealed polyhydramnios and umbilical 
cord prolapse. The cervical diameter measured 45 
mm, while the length was 19 mm, 14,15. The internal OS 
was opened, revealing obvious funneling and a 
protruding fetal leg. The fetus was born by cesarean 

section and died around 24 hours later. This 
discovery emphasized the necessity of 
ultrasonography for obstetricians and 
neonatologists. While much work has been done, 
the existing studies lacked focused data on cervical 
incompetence in primigravida, and the use of 
inconsistent diagnostic criteria raised questions on 
the efficacy of cerclage. The study was needed to 
establish population-specific evidence that could 
guide targeted treatments to avoid preterm births 
and miscarriages in first-time pregnancies.
 
This study aimed to find the frequency of cervical 
incompetence requiring cervical cerclage in 
patients entering their second trimester. This study 
also compared the frequency of full-term birth in 
patients with cervical incompetence requiring 
cervical cerclage vs patients without cervical 
incompetence.

METHODS
It was a descriptive case series that was carried out 
at Fatima Memorial Hospital, Lahore, after IRB 
approval FMH-IRB-1514. The duration of the study 
was six months from June 2024 to January 2025. A 
total of 160 cases were included using consecutive 
(non-probability) sampling and calculated using a 
Z-score, ensuring statistical reliability with a 95% 
confidence level16. Formal permission was taken 
from the hospital's ethical committee to conduct 
the study. Informed written consent was taken from 
patients. Privacy and confidentiality were 
maintained.
 
Inclusion criteria included primigravida with a 
singleton pregnancy from 14–22 weeks of gestation. 
Multigravida and twin pregnancies were excluded 
from the study. All patients were subjected to 
ultrasound between 14–22 weeks of gestation. 
Transvaginal ultrasound was used in all patients to 
assess cervical parameters, including cervical 
length in mm and the presence or absence of 
funneling of the cervical OS. Those with cervical 
length less than 25mm were subjected to cervical 
cerclage after taking informed consent. They were 
followed up till pregnancy outcomes. Those with 
normal cervical length were kept on for follow-up for 
cervical length measurement using ultrasound. 
Data was collected using a standardized 
questionnaire that included demographics, cervical 
length, and delivery outcomes. Patients with a 
cervical length of less than 2.5 cm were diagnosed 
as having CI and underwent cerclage. Data was 
analyzed using SPSS version 25.0, including 
descriptive statistics and chi-square tests for 
statistical comparisons.

INTRODUCTION
Rheumatoid arthritis (RA) is a progressive disease 
with chronic illness, with a prevalence of 0.5% to 1%1. 
For the management of pain and joint inflamma-
tion, RA patients usually use DMARDs along with 
immunosuppressive steroids and non-steroidal 
anti-inflammatory drugs (NSAIDs)2. Steroids and 
NSAIDs do not interfere with the progression of 
disease and are used only for symptomatic pain 
relief. While conventional (methotrexate, sulfadia-
zine, and hydrochloroquine) and biological (TNF-al-
pha inhibitors, IL-6 inhibitors) DMARDs slow down the 
disease progression and prevent further joint dam-
age3. American rheumatologists recognized Metho-
trexate (MTX) in the 1990s as the initial drug of 
choice and recommended medication for RA treat-
ment4. It serves as a chemotherapeutic agent at 
higher concentrations by inhibiting the enzyme 
dihydrofolate reductase (DHFR), which halts the 
synthesis of folic acid. At lower doses, it suppresses 
the activation of T-cells and downregulates B-cells 
by inhibiting adenosine metabolism by blocking the 
AICAR transformylase enzyme5. MTX is associated 
with multiple potential adverse effects including 
bone marrow suppression, hepatotoxicity, renal 
toxicity, and pulmonary fibrosis6. Before starting MTX 
medication, a clinical evaluation of the patient is 
recommended, which includes a liver function test 
(LFT), complete blood count (CBC), renal function 
test, and often a chest X-ray7.
 
Natural plants, which offer a wide range of bioac-
tive chemicals with medicinal qualities, have been 
essential in the development of medications. 
Research on herbal extracts as synthetic drug substi-
tutes is growing in order to address drug resistance 
and adverse drug reactions that are frequently 
linked with conventional drugs. These extracts, 
which are abundant in bioactive components, 
have demonstrated encouraging treatment 
outcomes for a range of medical disorders. Solanum 
nigrum, also referred to as black nightshade or 
makoh, is a plant that belongs to the Solanaceae 
family and has been used traditionally for a number 
of illnesses, such as inflammation, edema, and joint 
discomfort8. The major biologically active compo-
nents of Solanum nigrum, especially the saponins 
and steroidal alkaloids, play a crucial role in its thera-
peutic applications. The distilled extract of Solanum 
nigrum, arq-e-makoh, has reported antibacterial, 
antioxidant, gastroprotective, hypocholesterolemic, 
hypoglycemic, diuretic, and hepatoprotective 
properties. The distilled extract of Solanum nigrum, 
arq-e-makoh, has reported antibacterial, antioxi-
dant, gastroprotective, hypocholesterolemic, hypo-
glycemic, diuretic, and hepatoprotective proper-
ties9.

Patients with RA who are treated with DMARDs often 
face delayed onset of action, gradual loss of effica-

cy, and a range of adverse effects due to the 
nature of these medications. Previous literature and 
our recent study have reported significant antie-
dematous and anti-inflammatory effects of Solanum 
nigrum that were comparable to MTX10. So, there is a 
critical need for specific herbal alternatives that 
may be used in combination with conventional 
drugs like MTX for the attenuation of their adverse 
effects including hepatotoxicity and pancytopenia. 
Thus, the purpose of this study was to investigate the 
effects of the natural herb Solanum nigrum on meth-
otrexate-associated hepatotoxicity and pancyto-
penia.

METHODS
It was a pre-clinical experimental study conducted 
at Ziauddin University, Karachi. The study was 
conducted from November 2021 to May 2022. 
Solanum nigrum was purchased from the local 
nursery and authentication was done from the Kara-
chi University herbarium (Voucher # 97676). Plant 
extraction was done at Karachi University, Depart-
ment of Pharmacognosy. The leaves were washed, 
allowed to air dry at room temperature and then 
coarsely ground into particles. For ten days, this 
powder was immersed in pure ethyl alcohol where it 
was stirred two to four times a day. The solution was 
filtered through Whatman filter paper 1. The 
obtained extract was then further concentrated by 
rotary evaporation and then kept in an airtight flask 
in a refrigerator11. CFA (F5881-10ML) was purchased 
from Sigma Aldrich, Germany. Phenobarbital, 
dimethyl sulfoxide (DMSO), and alcohol were 
ordered from Laboratory Scientific Supplies Pvt. 
Limited, Karachi. Methotrexate vials were 
purchased from a local pharmacy.
 
In this study, 30 male Wistar albino rats were used 
with an approximate weight of 200±20g. All the 
animals used in this study were retained under 
standard conditions in their conventional cages in a 
12/12-hour light-dark cycle with ad libitum access to 
food and water at room temperature12. The investi-
gational procedures done in this study were 
approved by the Animals Ethics Committee (AEC) of 
Ziauddin University (Protocol number: 2021-004/MM) 
and were performed according to the "Canadian 
Council on Animal Care- Revised on April 2020"13. 
The rats were randomly divided into 5 groups (n = 6). 
Group-I: Negative (non-diseased) control (0.9% 
normal saline); Group-II: Positive (diseased) control 
(0.9% normal saline); Group-III: Methotrexate (MTX) 
1.5mg/kg; Group-IV: Solanum nigrum 100mg/kg; 
Group-V: Solanum nigrum 200mg/kg.
 
Arthritis was induced in all groups, except group I 
(negative controls), by an intra-articular injection of 
0.1ml CFA into the right knee joint space at day 0. 
The concentration of CFA was 1mg/ml14. This was 
then followed by intraperitoneal injections of 

standard drug (MTX 1.5mg/kg) and research herb 
(SN) extract, of 100mg/kg and 200mg/kg concen-
trations, on days 0,7,14 and 21 according to the 
groups mentioned below. Group I and Group II were 
treated with 0.9% normal saline on days 0, 7, 14, and 
21. Group III was treated with an intraperitoneal 
injection of 1.5mg/kg methotrexate as a standard 
dose on days 0, 7, 14, and 21. Group IV and Group V 
were treated with intraperitoneal injections of etha-
nolic extract of SN at 100mg/kg and 200mg/kg, 
respectively at the same intervals once weekly for 
four weeks. These dosages were selected based on 
several previous investigations that evaluated the 
anti-arthritic effect in rats15,16,17.

After overnight food deprivation, on the 29th day of 
the study, rats were deeply anesthetized and sacri-
ficed by 100mg/kg pentobarbital intraperitoneal 
injection as per American Veterinary Medical Asso-

ciation AVMA and Institutional Animal Ethics Com-
mittee (IAEC) guidelines18. 8ml to 10ml of blood 
samples were collected by cardiac puncture from 
each rat and then transferred into vacutainer tubes. 
5ml of blood was separated in a purple top tube for 
complete blood count (CBC) while the remaining 
5ml was centrifuged at 3000 rpm for 10 minutes in a 
yellow top vacutainer tube. After centrifugation, 
sera were separated for liver function tests (LFTs).

The results were analyzed by SPSS software version 
22. For numeric variables mean and standard devia-
tion were calculated. According to Shapiro Wilk's 
analysis, the data was found to be parametric. 
Hence, ANOVA followed by post hoc Tukey’s test 
was applied for inter and intra-group comparison. 
P-value <0.05 was considered significant at a 95% 
confidence interval.
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DISCUSSION
Research revealed that when it comes to predicting 
prenatal hypoxia, LDH is more reliable than CK-MB. 
However, noteworthy outcomes have been 
observed in the absence of local proof. Therefore, 
these markers' implied use in the local setup is not 
operationalc11,12,13. Therefore, the goal of this work 
was to design a protocol for early prenatal hypoxia 
prediction using CS-MB and LDH. Furthermore, there 
is disagreement regarding whether the approach is 
more trustworthy. The purpose of the research was 
to gather local data so that future local setups may 
use a more trustworthy approach. The age 
distribution in our study indicates that 36.67% (n=87) 
had more than 6 hours, and 63.33% (n=153) had up 

to 6 hours. The mean±SD was 38.75 % (n=93) of the 
hours, estimated as 5.60+1.79, were spent by men, 
and 61.25% (n=147) by women. Serum creatine 
kinase muscle brain fraction was found to have an 
accuracy rate of 92.92%, a sensitivity of 93.12%, a 
specificity of 66.76 %, PPV of 97.42%, and NPV of 
22.15% the diagnosis of perinatal hypoxia in term 
neonates (with the use of clinical findings as the 
gold standard). Using clinical evidence as the gold 
standard, the accuracy rate of LDH for perinatal 
hypoxia in term newborns was shown to be 78.89%, 
with a specificity of 98.40%, specificity of 92.31%, PPV 
of 79.40%, and NPV of 57.14%.

According to earlier research, the sensitivity and 

specificity of LDH were 92% and 59.18% for the 
prediction of neonatal hypoxia, compared to 28% 
and 100 % for CK-MB. In a newborn who needed 
resuscitation and had an Apgar score of less than 7, 
this demonstrated good specificity but extremely 
low sensitivity 14. According to another research, the 
LDH has a sensitivity of 96.3% and a specificity of 
88.9%, whereas the CK-MB has a sensitivity of 30% 
and a specificity of 100 % 18. This study's findings are 
similar to ours. Another study examined the 
relationship between the degree of perinatal 
hypoxia and laboratory indicators of heart damage, 
as well as the investigative usefulness of a series of 
assessments in the retrospective analysis of birth 
hypoxia 19. Moreover, the cut-off Creatine Kinase- 
MB value of more than 92.6 U/L showed 82% of both 
specificity and sensitivity after 8 hours18. CK-MB 
scores 80.34 percent for positive predictive values 
and 81.63 percent for negative predictive values. A 
24-hour period of more than 60 U/L of CKMB has a 
95.83 percent specificity cut-off value and a 58.33 
percent sensitivity 69.70 % NPV and a 93.33 % PPV. A 
threshold LDH value of greater than 580 U/L had 100 
percent sensitivity and 87 percent specificity at 72 
hours20. LDH has an 89.29% chance of being 
beneficial and a 100 % chance of being 
detrimental. Based on the neonate's clinical 
features and history, LDH and CKMB level analysis at 
8 and 24 hours of life may distinguish between a 
non-hypoxia and a hypoxia newborn. LDH performs 
diagnostically better than CK-MB and the studies 
similarly compatible with the results of our 
investigation14,15,16,17.
 
The findings of this study align with existing literature, 
underscoring the critical role of CK-MB and LDH as 
diagnostic markers for perinatal hypoxia. The higher 
sensitivity of LDH (98.40%) compared to CK-MB 
(93.12%) corroborates studies suggesting its superior 
reliability in identifying hypoxic states in neonates. 
However, CK-MB demonstrated a higher positive 
predictive value (97.42%), reflecting its accuracy in 
confirming cases of hypoxia. These differences may 
highlight variations in the metabolic and enzymatic 
response of neonates to hypoxic stress23. Studies 
emphasize the utility of biochemical markers like 
LDH and CK-MB in the early diagnosis of 
hypoxic-ischemic encephalopathy, especially in 
settings with limited access to advanced diagnostic 
tools24. The importance of inflammatory markers in 
understanding the outcomes of perinatal hypoxia, 
which may complement CK-MB and LDH 
measurements25.

CONCLUSION
Findings showed that the diagnosis of perinatal 
hypoxia was mainly done through clinical findings. 
While CK-MB and LDH both detected hypoxia, LDH 
proved more reliable because of its greater 
sensitivity and specificity. The analysis also 

recognized the impact of gestational age, birth 
weight, and neonatal age as relevant diagnostic 
factors. These results reveal that LDH is a more 
reliable biomarker for perinatal hypoxia than CK-MB.

LIST OF ABBRIVIATIONS 
CK-MB - Creatine Kinase-MB
LDH - Lactate Dehydrogenase
TP - True Positive
FP - False Positive
FN - False Negative
TN - True Negative
NPV - Negative Predictive Value
PPV - Positive Predictive Value
NICU - Neonatal Intensive Care Unit
aPTT - Activated Partial Thromboplastin Time
PT - Prothrombin Time
SD - Standard Deviation
N - Total Number of Cases
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RESULTS 

Variable CI Group (n=32) Non-CI Group (n=128) 
Maternal Age (years) 25.3 ± 4.1 24.8 ± 3.9 
Gestational Age at Diagnosis (weeks) 18.2 ± 2.3 18.5 ± 2.1 
BMI 23.5 ± 3.2 24.1 ± 3.0 
Ethnicity (% Punjabi) 78% 82% 
Socioeconomic Status (Lower/Middle) 65% 60% 

Table 1: Demographic Characteristics of Study Participants 

The data was collected for 160 patients using the standardized questionnaire, which included 
demographics, cervical length, and delivery outcomes. The demographic data is shown in Table 1. 

Cervical incompetence Number of cases Percentage (%) 
Present 32 20 

Absent 128 80 
Total 160 100 

Table 2: Prevalence of Cervical 

Descriptive Analysis of Cervical Insufficiency in Primigravida: Insights into Cerclage Intervention and Clinical Impact  

Incompetence 

Among the cases included in the study, 32 patients (20%) were diagnosed with cervical incompetence, 
defined as having a cervical length <2.5 cm. Out of a total of 160 cases, 32 patients were diagnosed with 
cervical incompetence (CI) and underwent cerclage. The age of delivery for these patients was analyzed 
and categorized as full-term ( 37 weeks), preterm (<37 weeks), and miscarriage (<24 weeks). Among the 32 
patients, 17 (53.1%) had full-term deliveries, 11 (34.4%) delivered preterm, and 4 (12.5%) experienced 
miscarriages (Table 2). 

Outcome Number of Cases Percentage % 
Full Term (>37 weeks) 17 53.1 

Pre-Term (24 to 36+6 weeks) 11 34.4 
Miscarriage (<24 weeks) 4 12.5 

Total 32 100 

Table 3: Delivery Outcomes of Patients with Cervical Incompetence Undergoing Cerclage 

The frequency of full-term births was compared between patients with cervical incompetence (CI) requiring 
cerclage and those without CI. Among the 128 patients without CI, the full-term birth rate was 100%. In 
contrast, among the 32 patients with CI who underwent cerclage, 17 (53.1%) achieved full-term delivery. The 
Chi-Square Test revealed that the difference in full-term birth rates between the two groups was statistically 
significant (p < 0.001) (Table 3).  

Group Full Term Birth Percentage (%) p. value 
No C. I 128 100 <0.001 
Patients with C. I 17 53.1 

Table 4: Comparison of Full-Term Births between Patients with and Without Cervical Incompetence (CI)

Patients without cervical incompetence had shown a 100% (128/128) full-term birth while patients with 
cervical incompetence had shown a 53.1% rate (17/32) full-term birth with a statistically significant p-value 
(<0.001), suggesting that patients with cervical incompetence had complications regarding full-term birth in 
comparison to those without this condition (Table 4).           

INTRODUCTION
Rheumatoid arthritis (RA) is a progressive disease 
with chronic illness, with a prevalence of 0.5% to 1%1. 
For the management of pain and joint inflamma-
tion, RA patients usually use DMARDs along with 
immunosuppressive steroids and non-steroidal 
anti-inflammatory drugs (NSAIDs)2. Steroids and 
NSAIDs do not interfere with the progression of 
disease and are used only for symptomatic pain 
relief. While conventional (methotrexate, sulfadia-
zine, and hydrochloroquine) and biological (TNF-al-
pha inhibitors, IL-6 inhibitors) DMARDs slow down the 
disease progression and prevent further joint dam-
age3. American rheumatologists recognized Metho-
trexate (MTX) in the 1990s as the initial drug of 
choice and recommended medication for RA treat-
ment4. It serves as a chemotherapeutic agent at 
higher concentrations by inhibiting the enzyme 
dihydrofolate reductase (DHFR), which halts the 
synthesis of folic acid. At lower doses, it suppresses 
the activation of T-cells and downregulates B-cells 
by inhibiting adenosine metabolism by blocking the 
AICAR transformylase enzyme5. MTX is associated 
with multiple potential adverse effects including 
bone marrow suppression, hepatotoxicity, renal 
toxicity, and pulmonary fibrosis6. Before starting MTX 
medication, a clinical evaluation of the patient is 
recommended, which includes a liver function test 
(LFT), complete blood count (CBC), renal function 
test, and often a chest X-ray7.
 
Natural plants, which offer a wide range of bioac-
tive chemicals with medicinal qualities, have been 
essential in the development of medications. 
Research on herbal extracts as synthetic drug substi-
tutes is growing in order to address drug resistance 
and adverse drug reactions that are frequently 
linked with conventional drugs. These extracts, 
which are abundant in bioactive components, 
have demonstrated encouraging treatment 
outcomes for a range of medical disorders. Solanum 
nigrum, also referred to as black nightshade or 
makoh, is a plant that belongs to the Solanaceae 
family and has been used traditionally for a number 
of illnesses, such as inflammation, edema, and joint 
discomfort8. The major biologically active compo-
nents of Solanum nigrum, especially the saponins 
and steroidal alkaloids, play a crucial role in its thera-
peutic applications. The distilled extract of Solanum 
nigrum, arq-e-makoh, has reported antibacterial, 
antioxidant, gastroprotective, hypocholesterolemic, 
hypoglycemic, diuretic, and hepatoprotective 
properties. The distilled extract of Solanum nigrum, 
arq-e-makoh, has reported antibacterial, antioxi-
dant, gastroprotective, hypocholesterolemic, hypo-
glycemic, diuretic, and hepatoprotective proper-
ties9.

Patients with RA who are treated with DMARDs often 
face delayed onset of action, gradual loss of effica-

cy, and a range of adverse effects due to the 
nature of these medications. Previous literature and 
our recent study have reported significant antie-
dematous and anti-inflammatory effects of Solanum 
nigrum that were comparable to MTX10. So, there is a 
critical need for specific herbal alternatives that 
may be used in combination with conventional 
drugs like MTX for the attenuation of their adverse 
effects including hepatotoxicity and pancytopenia. 
Thus, the purpose of this study was to investigate the 
effects of the natural herb Solanum nigrum on meth-
otrexate-associated hepatotoxicity and pancyto-
penia.

METHODS
It was a pre-clinical experimental study conducted 
at Ziauddin University, Karachi. The study was 
conducted from November 2021 to May 2022. 
Solanum nigrum was purchased from the local 
nursery and authentication was done from the Kara-
chi University herbarium (Voucher # 97676). Plant 
extraction was done at Karachi University, Depart-
ment of Pharmacognosy. The leaves were washed, 
allowed to air dry at room temperature and then 
coarsely ground into particles. For ten days, this 
powder was immersed in pure ethyl alcohol where it 
was stirred two to four times a day. The solution was 
filtered through Whatman filter paper 1. The 
obtained extract was then further concentrated by 
rotary evaporation and then kept in an airtight flask 
in a refrigerator11. CFA (F5881-10ML) was purchased 
from Sigma Aldrich, Germany. Phenobarbital, 
dimethyl sulfoxide (DMSO), and alcohol were 
ordered from Laboratory Scientific Supplies Pvt. 
Limited, Karachi. Methotrexate vials were 
purchased from a local pharmacy.
 
In this study, 30 male Wistar albino rats were used 
with an approximate weight of 200±20g. All the 
animals used in this study were retained under 
standard conditions in their conventional cages in a 
12/12-hour light-dark cycle with ad libitum access to 
food and water at room temperature12. The investi-
gational procedures done in this study were 
approved by the Animals Ethics Committee (AEC) of 
Ziauddin University (Protocol number: 2021-004/MM) 
and were performed according to the "Canadian 
Council on Animal Care- Revised on April 2020"13. 
The rats were randomly divided into 5 groups (n = 6). 
Group-I: Negative (non-diseased) control (0.9% 
normal saline); Group-II: Positive (diseased) control 
(0.9% normal saline); Group-III: Methotrexate (MTX) 
1.5mg/kg; Group-IV: Solanum nigrum 100mg/kg; 
Group-V: Solanum nigrum 200mg/kg.
 
Arthritis was induced in all groups, except group I 
(negative controls), by an intra-articular injection of 
0.1ml CFA into the right knee joint space at day 0. 
The concentration of CFA was 1mg/ml14. This was 
then followed by intraperitoneal injections of 

standard drug (MTX 1.5mg/kg) and research herb 
(SN) extract, of 100mg/kg and 200mg/kg concen-
trations, on days 0,7,14 and 21 according to the 
groups mentioned below. Group I and Group II were 
treated with 0.9% normal saline on days 0, 7, 14, and 
21. Group III was treated with an intraperitoneal 
injection of 1.5mg/kg methotrexate as a standard 
dose on days 0, 7, 14, and 21. Group IV and Group V 
were treated with intraperitoneal injections of etha-
nolic extract of SN at 100mg/kg and 200mg/kg, 
respectively at the same intervals once weekly for 
four weeks. These dosages were selected based on 
several previous investigations that evaluated the 
anti-arthritic effect in rats15,16,17.

After overnight food deprivation, on the 29th day of 
the study, rats were deeply anesthetized and sacri-
ficed by 100mg/kg pentobarbital intraperitoneal 
injection as per American Veterinary Medical Asso-

ciation AVMA and Institutional Animal Ethics Com-
mittee (IAEC) guidelines18. 8ml to 10ml of blood 
samples were collected by cardiac puncture from 
each rat and then transferred into vacutainer tubes. 
5ml of blood was separated in a purple top tube for 
complete blood count (CBC) while the remaining 
5ml was centrifuged at 3000 rpm for 10 minutes in a 
yellow top vacutainer tube. After centrifugation, 
sera were separated for liver function tests (LFTs).

The results were analyzed by SPSS software version 
22. For numeric variables mean and standard devia-
tion were calculated. According to Shapiro Wilk's 
analysis, the data was found to be parametric. 
Hence, ANOVA followed by post hoc Tukey’s test 
was applied for inter and intra-group comparison. 
P-value <0.05 was considered significant at a 95% 
confidence interval.
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DISCUSSION
Research revealed that when it comes to predicting 
prenatal hypoxia, LDH is more reliable than CK-MB. 
However, noteworthy outcomes have been 
observed in the absence of local proof. Therefore, 
these markers' implied use in the local setup is not 
operationalc11,12,13. Therefore, the goal of this work 
was to design a protocol for early prenatal hypoxia 
prediction using CS-MB and LDH. Furthermore, there 
is disagreement regarding whether the approach is 
more trustworthy. The purpose of the research was 
to gather local data so that future local setups may 
use a more trustworthy approach. The age 
distribution in our study indicates that 36.67% (n=87) 
had more than 6 hours, and 63.33% (n=153) had up 

to 6 hours. The mean±SD was 38.75 % (n=93) of the 
hours, estimated as 5.60+1.79, were spent by men, 
and 61.25% (n=147) by women. Serum creatine 
kinase muscle brain fraction was found to have an 
accuracy rate of 92.92%, a sensitivity of 93.12%, a 
specificity of 66.76 %, PPV of 97.42%, and NPV of 
22.15% the diagnosis of perinatal hypoxia in term 
neonates (with the use of clinical findings as the 
gold standard). Using clinical evidence as the gold 
standard, the accuracy rate of LDH for perinatal 
hypoxia in term newborns was shown to be 78.89%, 
with a specificity of 98.40%, specificity of 92.31%, PPV 
of 79.40%, and NPV of 57.14%.

According to earlier research, the sensitivity and 

specificity of LDH were 92% and 59.18% for the 
prediction of neonatal hypoxia, compared to 28% 
and 100 % for CK-MB. In a newborn who needed 
resuscitation and had an Apgar score of less than 7, 
this demonstrated good specificity but extremely 
low sensitivity 14. According to another research, the 
LDH has a sensitivity of 96.3% and a specificity of 
88.9%, whereas the CK-MB has a sensitivity of 30% 
and a specificity of 100 % 18. This study's findings are 
similar to ours. Another study examined the 
relationship between the degree of perinatal 
hypoxia and laboratory indicators of heart damage, 
as well as the investigative usefulness of a series of 
assessments in the retrospective analysis of birth 
hypoxia 19. Moreover, the cut-off Creatine Kinase- 
MB value of more than 92.6 U/L showed 82% of both 
specificity and sensitivity after 8 hours18. CK-MB 
scores 80.34 percent for positive predictive values 
and 81.63 percent for negative predictive values. A 
24-hour period of more than 60 U/L of CKMB has a 
95.83 percent specificity cut-off value and a 58.33 
percent sensitivity 69.70 % NPV and a 93.33 % PPV. A 
threshold LDH value of greater than 580 U/L had 100 
percent sensitivity and 87 percent specificity at 72 
hours20. LDH has an 89.29% chance of being 
beneficial and a 100 % chance of being 
detrimental. Based on the neonate's clinical 
features and history, LDH and CKMB level analysis at 
8 and 24 hours of life may distinguish between a 
non-hypoxia and a hypoxia newborn. LDH performs 
diagnostically better than CK-MB and the studies 
similarly compatible with the results of our 
investigation14,15,16,17.
 
The findings of this study align with existing literature, 
underscoring the critical role of CK-MB and LDH as 
diagnostic markers for perinatal hypoxia. The higher 
sensitivity of LDH (98.40%) compared to CK-MB 
(93.12%) corroborates studies suggesting its superior 
reliability in identifying hypoxic states in neonates. 
However, CK-MB demonstrated a higher positive 
predictive value (97.42%), reflecting its accuracy in 
confirming cases of hypoxia. These differences may 
highlight variations in the metabolic and enzymatic 
response of neonates to hypoxic stress23. Studies 
emphasize the utility of biochemical markers like 
LDH and CK-MB in the early diagnosis of 
hypoxic-ischemic encephalopathy, especially in 
settings with limited access to advanced diagnostic 
tools24. The importance of inflammatory markers in 
understanding the outcomes of perinatal hypoxia, 
which may complement CK-MB and LDH 
measurements25.

CONCLUSION
Findings showed that the diagnosis of perinatal 
hypoxia was mainly done through clinical findings. 
While CK-MB and LDH both detected hypoxia, LDH 
proved more reliable because of its greater 
sensitivity and specificity. The analysis also 

recognized the impact of gestational age, birth 
weight, and neonatal age as relevant diagnostic 
factors. These results reveal that LDH is a more 
reliable biomarker for perinatal hypoxia than CK-MB.

LIST OF ABBRIVIATIONS 
CK-MB - Creatine Kinase-MB
LDH - Lactate Dehydrogenase
TP - True Positive
FP - False Positive
FN - False Negative
TN - True Negative
NPV - Negative Predictive Value
PPV - Positive Predictive Value
NICU - Neonatal Intensive Care Unit
aPTT - Activated Partial Thromboplastin Time
PT - Prothrombin Time
SD - Standard Deviation
N - Total Number of Cases
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DISCUSSION
This study evaluated the prevalence of cervical 
incompetence (CI), the efficacy of cervical 
cerclage in improving pregnancy outcomes, and 
the difference in full-term delivery rates between 
patients with and without CI. The prevalence of 
cervical incompetence in the study sample was 
20%, which is comparable with earlier research that 
found CI incidence ranging from 8% to 22% in 
high-risk obstetric groups. One study showed an 18% 
prevalence, supporting the fact that CI is a 
prevalent cause of mid-trimester pregnancy loss 
and premature birth. Similarly, another study 
discovered that CI prevalence ranges from 10 to 
25%, depending on diagnostic criteria and patient 
selection 17.
 
Patients diagnosed with CI and treated with 
cerclage had 53.1% full-term deliveries, 34.4% 
preterm deliveries, and 12.5% miscarriages. These 
findings are similar to those reported by a study that 
found a full-term birth rate of 55% among 
cerclage-treated patients, a 35% preterm birth rate, 
and a 10% miscarriage rate 18. Similarly, one study 
discovered that cerclage considerably increased 
the likelihood of full-term delivery, but a large 
proportion of patients still had preterm birth. One 
recent meta-analysis indicated that cerclage lowers 
preterm birth in high-risk individuals but does not 
eliminate the risk of unfavorable pregnancy 
outcomes 19. These studies align with the findings of 
this study, reinforcing the effectiveness of cerclage 
while also emphasizing the need for additional 
interventions.

The comparison of full-term birth rates between 
patients with and without CI emphasizes the 
negative impact of this condition. All patients 
without CI had full-term deliveries (100%), but 53.1% 
of patients with CI required cerclage. This difference 
was statistically significant (p < 0.001), validating with 
the results of one study of a considerable 
divergence in full-term birth rates between the CI 
and non-CI groups 20. Furthermore, research found 
that patients with CI who did not receive cerclage 
had a greater likelihood of second-trimester 
pregnancy loss, indicating the importance of 
cerclage in improving pregnancy outcomes 21.
 
The outcomes of this study highlight the significance 
of early cervical length screening in identifying 
patients at risk for cervical insufficiency 22,23. 
Adjunctive therapy such as progesterone 
supplements, lifestyle changes, and frequent 
prenatal monitoring may also enhance pregnancy 
outcomes in this high-risk group 24. Optimizing 
management options requires a multidisciplinary 
approach tailored to specific patient needs. One 
study made similar suggestions in their investigations, 
indicating that combining cerclage with other 

preventive measures can improve pregnancy 
outcomes 25,26.

While the study gives useful information, some 
limitations must be addressed. The sample size was 
limited, which may restrict the generalizability of the 
results. Furthermore, the study failed to account for 
confounding factors such as the effect of adjuvant 
therapy, such as progesterone supplementation. 
The lack of long-term neonatal outcomes limits the 
capacity to thoroughly analyze cerclage 
effectiveness after delivery. Future research with 
bigger sample numbers, more influencing factors, 
and longer follow-up periods is recommended to 
better our understanding and management of 
cervical incompetence.

CONCLUSION
The prevalence of cervical incompetence in the 
study population was discovered to be 20%. Patients 
diagnosed with CI and treated with cerclage had 
53.1% full-term deliveries, 34.4% preterm deliveries, 
and 12.5% miscarriages. These results show that 
cervical cerclage improves the likelihood of full-term 
birth in patients with cervical incompetence. All 
patients without CI achieved full-term delivery 
(100%), whereas only 53.1% of patients with CI and 
cerclage delivered at full term. This finding 
emphasizes the adverse impact of CI on pregnancy 
outcomes and underscores the importance of early 
diagnosis and timely intervention.
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INTRODUCTION
Rheumatoid arthritis (RA) is a progressive disease 
with chronic illness, with a prevalence of 0.5% to 1%1. 
For the management of pain and joint inflamma-
tion, RA patients usually use DMARDs along with 
immunosuppressive steroids and non-steroidal 
anti-inflammatory drugs (NSAIDs)2. Steroids and 
NSAIDs do not interfere with the progression of 
disease and are used only for symptomatic pain 
relief. While conventional (methotrexate, sulfadia-
zine, and hydrochloroquine) and biological (TNF-al-
pha inhibitors, IL-6 inhibitors) DMARDs slow down the 
disease progression and prevent further joint dam-
age3. American rheumatologists recognized Metho-
trexate (MTX) in the 1990s as the initial drug of 
choice and recommended medication for RA treat-
ment4. It serves as a chemotherapeutic agent at 
higher concentrations by inhibiting the enzyme 
dihydrofolate reductase (DHFR), which halts the 
synthesis of folic acid. At lower doses, it suppresses 
the activation of T-cells and downregulates B-cells 
by inhibiting adenosine metabolism by blocking the 
AICAR transformylase enzyme5. MTX is associated 
with multiple potential adverse effects including 
bone marrow suppression, hepatotoxicity, renal 
toxicity, and pulmonary fibrosis6. Before starting MTX 
medication, a clinical evaluation of the patient is 
recommended, which includes a liver function test 
(LFT), complete blood count (CBC), renal function 
test, and often a chest X-ray7.
 
Natural plants, which offer a wide range of bioac-
tive chemicals with medicinal qualities, have been 
essential in the development of medications. 
Research on herbal extracts as synthetic drug substi-
tutes is growing in order to address drug resistance 
and adverse drug reactions that are frequently 
linked with conventional drugs. These extracts, 
which are abundant in bioactive components, 
have demonstrated encouraging treatment 
outcomes for a range of medical disorders. Solanum 
nigrum, also referred to as black nightshade or 
makoh, is a plant that belongs to the Solanaceae 
family and has been used traditionally for a number 
of illnesses, such as inflammation, edema, and joint 
discomfort8. The major biologically active compo-
nents of Solanum nigrum, especially the saponins 
and steroidal alkaloids, play a crucial role in its thera-
peutic applications. The distilled extract of Solanum 
nigrum, arq-e-makoh, has reported antibacterial, 
antioxidant, gastroprotective, hypocholesterolemic, 
hypoglycemic, diuretic, and hepatoprotective 
properties. The distilled extract of Solanum nigrum, 
arq-e-makoh, has reported antibacterial, antioxi-
dant, gastroprotective, hypocholesterolemic, hypo-
glycemic, diuretic, and hepatoprotective proper-
ties9.

Patients with RA who are treated with DMARDs often 
face delayed onset of action, gradual loss of effica-

cy, and a range of adverse effects due to the 
nature of these medications. Previous literature and 
our recent study have reported significant antie-
dematous and anti-inflammatory effects of Solanum 
nigrum that were comparable to MTX10. So, there is a 
critical need for specific herbal alternatives that 
may be used in combination with conventional 
drugs like MTX for the attenuation of their adverse 
effects including hepatotoxicity and pancytopenia. 
Thus, the purpose of this study was to investigate the 
effects of the natural herb Solanum nigrum on meth-
otrexate-associated hepatotoxicity and pancyto-
penia.

METHODS
It was a pre-clinical experimental study conducted 
at Ziauddin University, Karachi. The study was 
conducted from November 2021 to May 2022. 
Solanum nigrum was purchased from the local 
nursery and authentication was done from the Kara-
chi University herbarium (Voucher # 97676). Plant 
extraction was done at Karachi University, Depart-
ment of Pharmacognosy. The leaves were washed, 
allowed to air dry at room temperature and then 
coarsely ground into particles. For ten days, this 
powder was immersed in pure ethyl alcohol where it 
was stirred two to four times a day. The solution was 
filtered through Whatman filter paper 1. The 
obtained extract was then further concentrated by 
rotary evaporation and then kept in an airtight flask 
in a refrigerator11. CFA (F5881-10ML) was purchased 
from Sigma Aldrich, Germany. Phenobarbital, 
dimethyl sulfoxide (DMSO), and alcohol were 
ordered from Laboratory Scientific Supplies Pvt. 
Limited, Karachi. Methotrexate vials were 
purchased from a local pharmacy.
 
In this study, 30 male Wistar albino rats were used 
with an approximate weight of 200±20g. All the 
animals used in this study were retained under 
standard conditions in their conventional cages in a 
12/12-hour light-dark cycle with ad libitum access to 
food and water at room temperature12. The investi-
gational procedures done in this study were 
approved by the Animals Ethics Committee (AEC) of 
Ziauddin University (Protocol number: 2021-004/MM) 
and were performed according to the "Canadian 
Council on Animal Care- Revised on April 2020"13. 
The rats were randomly divided into 5 groups (n = 6). 
Group-I: Negative (non-diseased) control (0.9% 
normal saline); Group-II: Positive (diseased) control 
(0.9% normal saline); Group-III: Methotrexate (MTX) 
1.5mg/kg; Group-IV: Solanum nigrum 100mg/kg; 
Group-V: Solanum nigrum 200mg/kg.
 
Arthritis was induced in all groups, except group I 
(negative controls), by an intra-articular injection of 
0.1ml CFA into the right knee joint space at day 0. 
The concentration of CFA was 1mg/ml14. This was 
then followed by intraperitoneal injections of 

standard drug (MTX 1.5mg/kg) and research herb 
(SN) extract, of 100mg/kg and 200mg/kg concen-
trations, on days 0,7,14 and 21 according to the 
groups mentioned below. Group I and Group II were 
treated with 0.9% normal saline on days 0, 7, 14, and 
21. Group III was treated with an intraperitoneal 
injection of 1.5mg/kg methotrexate as a standard 
dose on days 0, 7, 14, and 21. Group IV and Group V 
were treated with intraperitoneal injections of etha-
nolic extract of SN at 100mg/kg and 200mg/kg, 
respectively at the same intervals once weekly for 
four weeks. These dosages were selected based on 
several previous investigations that evaluated the 
anti-arthritic effect in rats15,16,17.

After overnight food deprivation, on the 29th day of 
the study, rats were deeply anesthetized and sacri-
ficed by 100mg/kg pentobarbital intraperitoneal 
injection as per American Veterinary Medical Asso-

ciation AVMA and Institutional Animal Ethics Com-
mittee (IAEC) guidelines18. 8ml to 10ml of blood 
samples were collected by cardiac puncture from 
each rat and then transferred into vacutainer tubes. 
5ml of blood was separated in a purple top tube for 
complete blood count (CBC) while the remaining 
5ml was centrifuged at 3000 rpm for 10 minutes in a 
yellow top vacutainer tube. After centrifugation, 
sera were separated for liver function tests (LFTs).

The results were analyzed by SPSS software version 
22. For numeric variables mean and standard devia-
tion were calculated. According to Shapiro Wilk's 
analysis, the data was found to be parametric. 
Hence, ANOVA followed by post hoc Tukey’s test 
was applied for inter and intra-group comparison. 
P-value <0.05 was considered significant at a 95% 
confidence interval.
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DISCUSSION
Research revealed that when it comes to predicting 
prenatal hypoxia, LDH is more reliable than CK-MB. 
However, noteworthy outcomes have been 
observed in the absence of local proof. Therefore, 
these markers' implied use in the local setup is not 
operationalc11,12,13. Therefore, the goal of this work 
was to design a protocol for early prenatal hypoxia 
prediction using CS-MB and LDH. Furthermore, there 
is disagreement regarding whether the approach is 
more trustworthy. The purpose of the research was 
to gather local data so that future local setups may 
use a more trustworthy approach. The age 
distribution in our study indicates that 36.67% (n=87) 
had more than 6 hours, and 63.33% (n=153) had up 

to 6 hours. The mean±SD was 38.75 % (n=93) of the 
hours, estimated as 5.60+1.79, were spent by men, 
and 61.25% (n=147) by women. Serum creatine 
kinase muscle brain fraction was found to have an 
accuracy rate of 92.92%, a sensitivity of 93.12%, a 
specificity of 66.76 %, PPV of 97.42%, and NPV of 
22.15% the diagnosis of perinatal hypoxia in term 
neonates (with the use of clinical findings as the 
gold standard). Using clinical evidence as the gold 
standard, the accuracy rate of LDH for perinatal 
hypoxia in term newborns was shown to be 78.89%, 
with a specificity of 98.40%, specificity of 92.31%, PPV 
of 79.40%, and NPV of 57.14%.

According to earlier research, the sensitivity and 

specificity of LDH were 92% and 59.18% for the 
prediction of neonatal hypoxia, compared to 28% 
and 100 % for CK-MB. In a newborn who needed 
resuscitation and had an Apgar score of less than 7, 
this demonstrated good specificity but extremely 
low sensitivity 14. According to another research, the 
LDH has a sensitivity of 96.3% and a specificity of 
88.9%, whereas the CK-MB has a sensitivity of 30% 
and a specificity of 100 % 18. This study's findings are 
similar to ours. Another study examined the 
relationship between the degree of perinatal 
hypoxia and laboratory indicators of heart damage, 
as well as the investigative usefulness of a series of 
assessments in the retrospective analysis of birth 
hypoxia 19. Moreover, the cut-off Creatine Kinase- 
MB value of more than 92.6 U/L showed 82% of both 
specificity and sensitivity after 8 hours18. CK-MB 
scores 80.34 percent for positive predictive values 
and 81.63 percent for negative predictive values. A 
24-hour period of more than 60 U/L of CKMB has a 
95.83 percent specificity cut-off value and a 58.33 
percent sensitivity 69.70 % NPV and a 93.33 % PPV. A 
threshold LDH value of greater than 580 U/L had 100 
percent sensitivity and 87 percent specificity at 72 
hours20. LDH has an 89.29% chance of being 
beneficial and a 100 % chance of being 
detrimental. Based on the neonate's clinical 
features and history, LDH and CKMB level analysis at 
8 and 24 hours of life may distinguish between a 
non-hypoxia and a hypoxia newborn. LDH performs 
diagnostically better than CK-MB and the studies 
similarly compatible with the results of our 
investigation14,15,16,17.
 
The findings of this study align with existing literature, 
underscoring the critical role of CK-MB and LDH as 
diagnostic markers for perinatal hypoxia. The higher 
sensitivity of LDH (98.40%) compared to CK-MB 
(93.12%) corroborates studies suggesting its superior 
reliability in identifying hypoxic states in neonates. 
However, CK-MB demonstrated a higher positive 
predictive value (97.42%), reflecting its accuracy in 
confirming cases of hypoxia. These differences may 
highlight variations in the metabolic and enzymatic 
response of neonates to hypoxic stress23. Studies 
emphasize the utility of biochemical markers like 
LDH and CK-MB in the early diagnosis of 
hypoxic-ischemic encephalopathy, especially in 
settings with limited access to advanced diagnostic 
tools24. The importance of inflammatory markers in 
understanding the outcomes of perinatal hypoxia, 
which may complement CK-MB and LDH 
measurements25.

CONCLUSION
Findings showed that the diagnosis of perinatal 
hypoxia was mainly done through clinical findings. 
While CK-MB and LDH both detected hypoxia, LDH 
proved more reliable because of its greater 
sensitivity and specificity. The analysis also 

recognized the impact of gestational age, birth 
weight, and neonatal age as relevant diagnostic 
factors. These results reveal that LDH is a more 
reliable biomarker for perinatal hypoxia than CK-MB.

LIST OF ABBRIVIATIONS 
CK-MB - Creatine Kinase-MB
LDH - Lactate Dehydrogenase
TP - True Positive
FP - False Positive
FN - False Negative
TN - True Negative
NPV - Negative Predictive Value
PPV - Positive Predictive Value
NICU - Neonatal Intensive Care Unit
aPTT - Activated Partial Thromboplastin Time
PT - Prothrombin Time
SD - Standard Deviation
N - Total Number of Cases
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DISCUSSION
This study evaluated the prevalence of cervical 
incompetence (CI), the efficacy of cervical 
cerclage in improving pregnancy outcomes, and 
the difference in full-term delivery rates between 
patients with and without CI. The prevalence of 
cervical incompetence in the study sample was 
20%, which is comparable with earlier research that 
found CI incidence ranging from 8% to 22% in 
high-risk obstetric groups. One study showed an 18% 
prevalence, supporting the fact that CI is a 
prevalent cause of mid-trimester pregnancy loss 
and premature birth. Similarly, another study 
discovered that CI prevalence ranges from 10 to 
25%, depending on diagnostic criteria and patient 
selection 17.
 
Patients diagnosed with CI and treated with 
cerclage had 53.1% full-term deliveries, 34.4% 
preterm deliveries, and 12.5% miscarriages. These 
findings are similar to those reported by a study that 
found a full-term birth rate of 55% among 
cerclage-treated patients, a 35% preterm birth rate, 
and a 10% miscarriage rate 18. Similarly, one study 
discovered that cerclage considerably increased 
the likelihood of full-term delivery, but a large 
proportion of patients still had preterm birth. One 
recent meta-analysis indicated that cerclage lowers 
preterm birth in high-risk individuals but does not 
eliminate the risk of unfavorable pregnancy 
outcomes 19. These studies align with the findings of 
this study, reinforcing the effectiveness of cerclage 
while also emphasizing the need for additional 
interventions.

The comparison of full-term birth rates between 
patients with and without CI emphasizes the 
negative impact of this condition. All patients 
without CI had full-term deliveries (100%), but 53.1% 
of patients with CI required cerclage. This difference 
was statistically significant (p < 0.001), validating with 
the results of one study of a considerable 
divergence in full-term birth rates between the CI 
and non-CI groups 20. Furthermore, research found 
that patients with CI who did not receive cerclage 
had a greater likelihood of second-trimester 
pregnancy loss, indicating the importance of 
cerclage in improving pregnancy outcomes 21.
 
The outcomes of this study highlight the significance 
of early cervical length screening in identifying 
patients at risk for cervical insufficiency 22,23. 
Adjunctive therapy such as progesterone 
supplements, lifestyle changes, and frequent 
prenatal monitoring may also enhance pregnancy 
outcomes in this high-risk group 24. Optimizing 
management options requires a multidisciplinary 
approach tailored to specific patient needs. One 
study made similar suggestions in their investigations, 
indicating that combining cerclage with other 

preventive measures can improve pregnancy 
outcomes 25,26.

While the study gives useful information, some 
limitations must be addressed. The sample size was 
limited, which may restrict the generalizability of the 
results. Furthermore, the study failed to account for 
confounding factors such as the effect of adjuvant 
therapy, such as progesterone supplementation. 
The lack of long-term neonatal outcomes limits the 
capacity to thoroughly analyze cerclage 
effectiveness after delivery. Future research with 
bigger sample numbers, more influencing factors, 
and longer follow-up periods is recommended to 
better our understanding and management of 
cervical incompetence.

CONCLUSION
The prevalence of cervical incompetence in the 
study population was discovered to be 20%. Patients 
diagnosed with CI and treated with cerclage had 
53.1% full-term deliveries, 34.4% preterm deliveries, 
and 12.5% miscarriages. These results show that 
cervical cerclage improves the likelihood of full-term 
birth in patients with cervical incompetence. All 
patients without CI achieved full-term delivery 
(100%), whereas only 53.1% of patients with CI and 
cerclage delivered at full term. This finding 
emphasizes the adverse impact of CI on pregnancy 
outcomes and underscores the importance of early 
diagnosis and timely intervention.
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INTRODUCTION
Rheumatoid arthritis (RA) is a progressive disease 
with chronic illness, with a prevalence of 0.5% to 1%1. 
For the management of pain and joint inflamma-
tion, RA patients usually use DMARDs along with 
immunosuppressive steroids and non-steroidal 
anti-inflammatory drugs (NSAIDs)2. Steroids and 
NSAIDs do not interfere with the progression of 
disease and are used only for symptomatic pain 
relief. While conventional (methotrexate, sulfadia-
zine, and hydrochloroquine) and biological (TNF-al-
pha inhibitors, IL-6 inhibitors) DMARDs slow down the 
disease progression and prevent further joint dam-
age3. American rheumatologists recognized Metho-
trexate (MTX) in the 1990s as the initial drug of 
choice and recommended medication for RA treat-
ment4. It serves as a chemotherapeutic agent at 
higher concentrations by inhibiting the enzyme 
dihydrofolate reductase (DHFR), which halts the 
synthesis of folic acid. At lower doses, it suppresses 
the activation of T-cells and downregulates B-cells 
by inhibiting adenosine metabolism by blocking the 
AICAR transformylase enzyme5. MTX is associated 
with multiple potential adverse effects including 
bone marrow suppression, hepatotoxicity, renal 
toxicity, and pulmonary fibrosis6. Before starting MTX 
medication, a clinical evaluation of the patient is 
recommended, which includes a liver function test 
(LFT), complete blood count (CBC), renal function 
test, and often a chest X-ray7.
 
Natural plants, which offer a wide range of bioac-
tive chemicals with medicinal qualities, have been 
essential in the development of medications. 
Research on herbal extracts as synthetic drug substi-
tutes is growing in order to address drug resistance 
and adverse drug reactions that are frequently 
linked with conventional drugs. These extracts, 
which are abundant in bioactive components, 
have demonstrated encouraging treatment 
outcomes for a range of medical disorders. Solanum 
nigrum, also referred to as black nightshade or 
makoh, is a plant that belongs to the Solanaceae 
family and has been used traditionally for a number 
of illnesses, such as inflammation, edema, and joint 
discomfort8. The major biologically active compo-
nents of Solanum nigrum, especially the saponins 
and steroidal alkaloids, play a crucial role in its thera-
peutic applications. The distilled extract of Solanum 
nigrum, arq-e-makoh, has reported antibacterial, 
antioxidant, gastroprotective, hypocholesterolemic, 
hypoglycemic, diuretic, and hepatoprotective 
properties. The distilled extract of Solanum nigrum, 
arq-e-makoh, has reported antibacterial, antioxi-
dant, gastroprotective, hypocholesterolemic, hypo-
glycemic, diuretic, and hepatoprotective proper-
ties9.

Patients with RA who are treated with DMARDs often 
face delayed onset of action, gradual loss of effica-

cy, and a range of adverse effects due to the 
nature of these medications. Previous literature and 
our recent study have reported significant antie-
dematous and anti-inflammatory effects of Solanum 
nigrum that were comparable to MTX10. So, there is a 
critical need for specific herbal alternatives that 
may be used in combination with conventional 
drugs like MTX for the attenuation of their adverse 
effects including hepatotoxicity and pancytopenia. 
Thus, the purpose of this study was to investigate the 
effects of the natural herb Solanum nigrum on meth-
otrexate-associated hepatotoxicity and pancyto-
penia.

METHODS
It was a pre-clinical experimental study conducted 
at Ziauddin University, Karachi. The study was 
conducted from November 2021 to May 2022. 
Solanum nigrum was purchased from the local 
nursery and authentication was done from the Kara-
chi University herbarium (Voucher # 97676). Plant 
extraction was done at Karachi University, Depart-
ment of Pharmacognosy. The leaves were washed, 
allowed to air dry at room temperature and then 
coarsely ground into particles. For ten days, this 
powder was immersed in pure ethyl alcohol where it 
was stirred two to four times a day. The solution was 
filtered through Whatman filter paper 1. The 
obtained extract was then further concentrated by 
rotary evaporation and then kept in an airtight flask 
in a refrigerator11. CFA (F5881-10ML) was purchased 
from Sigma Aldrich, Germany. Phenobarbital, 
dimethyl sulfoxide (DMSO), and alcohol were 
ordered from Laboratory Scientific Supplies Pvt. 
Limited, Karachi. Methotrexate vials were 
purchased from a local pharmacy.
 
In this study, 30 male Wistar albino rats were used 
with an approximate weight of 200±20g. All the 
animals used in this study were retained under 
standard conditions in their conventional cages in a 
12/12-hour light-dark cycle with ad libitum access to 
food and water at room temperature12. The investi-
gational procedures done in this study were 
approved by the Animals Ethics Committee (AEC) of 
Ziauddin University (Protocol number: 2021-004/MM) 
and were performed according to the "Canadian 
Council on Animal Care- Revised on April 2020"13. 
The rats were randomly divided into 5 groups (n = 6). 
Group-I: Negative (non-diseased) control (0.9% 
normal saline); Group-II: Positive (diseased) control 
(0.9% normal saline); Group-III: Methotrexate (MTX) 
1.5mg/kg; Group-IV: Solanum nigrum 100mg/kg; 
Group-V: Solanum nigrum 200mg/kg.
 
Arthritis was induced in all groups, except group I 
(negative controls), by an intra-articular injection of 
0.1ml CFA into the right knee joint space at day 0. 
The concentration of CFA was 1mg/ml14. This was 
then followed by intraperitoneal injections of 

standard drug (MTX 1.5mg/kg) and research herb 
(SN) extract, of 100mg/kg and 200mg/kg concen-
trations, on days 0,7,14 and 21 according to the 
groups mentioned below. Group I and Group II were 
treated with 0.9% normal saline on days 0, 7, 14, and 
21. Group III was treated with an intraperitoneal 
injection of 1.5mg/kg methotrexate as a standard 
dose on days 0, 7, 14, and 21. Group IV and Group V 
were treated with intraperitoneal injections of etha-
nolic extract of SN at 100mg/kg and 200mg/kg, 
respectively at the same intervals once weekly for 
four weeks. These dosages were selected based on 
several previous investigations that evaluated the 
anti-arthritic effect in rats15,16,17.

After overnight food deprivation, on the 29th day of 
the study, rats were deeply anesthetized and sacri-
ficed by 100mg/kg pentobarbital intraperitoneal 
injection as per American Veterinary Medical Asso-

ciation AVMA and Institutional Animal Ethics Com-
mittee (IAEC) guidelines18. 8ml to 10ml of blood 
samples were collected by cardiac puncture from 
each rat and then transferred into vacutainer tubes. 
5ml of blood was separated in a purple top tube for 
complete blood count (CBC) while the remaining 
5ml was centrifuged at 3000 rpm for 10 minutes in a 
yellow top vacutainer tube. After centrifugation, 
sera were separated for liver function tests (LFTs).

The results were analyzed by SPSS software version 
22. For numeric variables mean and standard devia-
tion were calculated. According to Shapiro Wilk's 
analysis, the data was found to be parametric. 
Hence, ANOVA followed by post hoc Tukey’s test 
was applied for inter and intra-group comparison. 
P-value <0.05 was considered significant at a 95% 
confidence interval.
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DISCUSSION
Research revealed that when it comes to predicting 
prenatal hypoxia, LDH is more reliable than CK-MB. 
However, noteworthy outcomes have been 
observed in the absence of local proof. Therefore, 
these markers' implied use in the local setup is not 
operationalc11,12,13. Therefore, the goal of this work 
was to design a protocol for early prenatal hypoxia 
prediction using CS-MB and LDH. Furthermore, there 
is disagreement regarding whether the approach is 
more trustworthy. The purpose of the research was 
to gather local data so that future local setups may 
use a more trustworthy approach. The age 
distribution in our study indicates that 36.67% (n=87) 
had more than 6 hours, and 63.33% (n=153) had up 

to 6 hours. The mean±SD was 38.75 % (n=93) of the 
hours, estimated as 5.60+1.79, were spent by men, 
and 61.25% (n=147) by women. Serum creatine 
kinase muscle brain fraction was found to have an 
accuracy rate of 92.92%, a sensitivity of 93.12%, a 
specificity of 66.76 %, PPV of 97.42%, and NPV of 
22.15% the diagnosis of perinatal hypoxia in term 
neonates (with the use of clinical findings as the 
gold standard). Using clinical evidence as the gold 
standard, the accuracy rate of LDH for perinatal 
hypoxia in term newborns was shown to be 78.89%, 
with a specificity of 98.40%, specificity of 92.31%, PPV 
of 79.40%, and NPV of 57.14%.

According to earlier research, the sensitivity and 

specificity of LDH were 92% and 59.18% for the 
prediction of neonatal hypoxia, compared to 28% 
and 100 % for CK-MB. In a newborn who needed 
resuscitation and had an Apgar score of less than 7, 
this demonstrated good specificity but extremely 
low sensitivity 14. According to another research, the 
LDH has a sensitivity of 96.3% and a specificity of 
88.9%, whereas the CK-MB has a sensitivity of 30% 
and a specificity of 100 % 18. This study's findings are 
similar to ours. Another study examined the 
relationship between the degree of perinatal 
hypoxia and laboratory indicators of heart damage, 
as well as the investigative usefulness of a series of 
assessments in the retrospective analysis of birth 
hypoxia 19. Moreover, the cut-off Creatine Kinase- 
MB value of more than 92.6 U/L showed 82% of both 
specificity and sensitivity after 8 hours18. CK-MB 
scores 80.34 percent for positive predictive values 
and 81.63 percent for negative predictive values. A 
24-hour period of more than 60 U/L of CKMB has a 
95.83 percent specificity cut-off value and a 58.33 
percent sensitivity 69.70 % NPV and a 93.33 % PPV. A 
threshold LDH value of greater than 580 U/L had 100 
percent sensitivity and 87 percent specificity at 72 
hours20. LDH has an 89.29% chance of being 
beneficial and a 100 % chance of being 
detrimental. Based on the neonate's clinical 
features and history, LDH and CKMB level analysis at 
8 and 24 hours of life may distinguish between a 
non-hypoxia and a hypoxia newborn. LDH performs 
diagnostically better than CK-MB and the studies 
similarly compatible with the results of our 
investigation14,15,16,17.
 
The findings of this study align with existing literature, 
underscoring the critical role of CK-MB and LDH as 
diagnostic markers for perinatal hypoxia. The higher 
sensitivity of LDH (98.40%) compared to CK-MB 
(93.12%) corroborates studies suggesting its superior 
reliability in identifying hypoxic states in neonates. 
However, CK-MB demonstrated a higher positive 
predictive value (97.42%), reflecting its accuracy in 
confirming cases of hypoxia. These differences may 
highlight variations in the metabolic and enzymatic 
response of neonates to hypoxic stress23. Studies 
emphasize the utility of biochemical markers like 
LDH and CK-MB in the early diagnosis of 
hypoxic-ischemic encephalopathy, especially in 
settings with limited access to advanced diagnostic 
tools24. The importance of inflammatory markers in 
understanding the outcomes of perinatal hypoxia, 
which may complement CK-MB and LDH 
measurements25.

CONCLUSION
Findings showed that the diagnosis of perinatal 
hypoxia was mainly done through clinical findings. 
While CK-MB and LDH both detected hypoxia, LDH 
proved more reliable because of its greater 
sensitivity and specificity. The analysis also 

recognized the impact of gestational age, birth 
weight, and neonatal age as relevant diagnostic 
factors. These results reveal that LDH is a more 
reliable biomarker for perinatal hypoxia than CK-MB.

LIST OF ABBRIVIATIONS 
CK-MB - Creatine Kinase-MB
LDH - Lactate Dehydrogenase
TP - True Positive
FP - False Positive
FN - False Negative
TN - True Negative
NPV - Negative Predictive Value
PPV - Positive Predictive Value
NICU - Neonatal Intensive Care Unit
aPTT - Activated Partial Thromboplastin Time
PT - Prothrombin Time
SD - Standard Deviation
N - Total Number of Cases
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DISCUSSION
This study evaluated the prevalence of cervical 
incompetence (CI), the efficacy of cervical 
cerclage in improving pregnancy outcomes, and 
the difference in full-term delivery rates between 
patients with and without CI. The prevalence of 
cervical incompetence in the study sample was 
20%, which is comparable with earlier research that 
found CI incidence ranging from 8% to 22% in 
high-risk obstetric groups. One study showed an 18% 
prevalence, supporting the fact that CI is a 
prevalent cause of mid-trimester pregnancy loss 
and premature birth. Similarly, another study 
discovered that CI prevalence ranges from 10 to 
25%, depending on diagnostic criteria and patient 
selection 17.
 
Patients diagnosed with CI and treated with 
cerclage had 53.1% full-term deliveries, 34.4% 
preterm deliveries, and 12.5% miscarriages. These 
findings are similar to those reported by a study that 
found a full-term birth rate of 55% among 
cerclage-treated patients, a 35% preterm birth rate, 
and a 10% miscarriage rate 18. Similarly, one study 
discovered that cerclage considerably increased 
the likelihood of full-term delivery, but a large 
proportion of patients still had preterm birth. One 
recent meta-analysis indicated that cerclage lowers 
preterm birth in high-risk individuals but does not 
eliminate the risk of unfavorable pregnancy 
outcomes 19. These studies align with the findings of 
this study, reinforcing the effectiveness of cerclage 
while also emphasizing the need for additional 
interventions.

The comparison of full-term birth rates between 
patients with and without CI emphasizes the 
negative impact of this condition. All patients 
without CI had full-term deliveries (100%), but 53.1% 
of patients with CI required cerclage. This difference 
was statistically significant (p < 0.001), validating with 
the results of one study of a considerable 
divergence in full-term birth rates between the CI 
and non-CI groups 20. Furthermore, research found 
that patients with CI who did not receive cerclage 
had a greater likelihood of second-trimester 
pregnancy loss, indicating the importance of 
cerclage in improving pregnancy outcomes 21.
 
The outcomes of this study highlight the significance 
of early cervical length screening in identifying 
patients at risk for cervical insufficiency 22,23. 
Adjunctive therapy such as progesterone 
supplements, lifestyle changes, and frequent 
prenatal monitoring may also enhance pregnancy 
outcomes in this high-risk group 24. Optimizing 
management options requires a multidisciplinary 
approach tailored to specific patient needs. One 
study made similar suggestions in their investigations, 
indicating that combining cerclage with other 

preventive measures can improve pregnancy 
outcomes 25,26.

While the study gives useful information, some 
limitations must be addressed. The sample size was 
limited, which may restrict the generalizability of the 
results. Furthermore, the study failed to account for 
confounding factors such as the effect of adjuvant 
therapy, such as progesterone supplementation. 
The lack of long-term neonatal outcomes limits the 
capacity to thoroughly analyze cerclage 
effectiveness after delivery. Future research with 
bigger sample numbers, more influencing factors, 
and longer follow-up periods is recommended to 
better our understanding and management of 
cervical incompetence.

CONCLUSION
The prevalence of cervical incompetence in the 
study population was discovered to be 20%. Patients 
diagnosed with CI and treated with cerclage had 
53.1% full-term deliveries, 34.4% preterm deliveries, 
and 12.5% miscarriages. These results show that 
cervical cerclage improves the likelihood of full-term 
birth in patients with cervical incompetence. All 
patients without CI achieved full-term delivery 
(100%), whereas only 53.1% of patients with CI and 
cerclage delivered at full term. This finding 
emphasizes the adverse impact of CI on pregnancy 
outcomes and underscores the importance of early 
diagnosis and timely intervention.
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INTRODUCTION
Rheumatoid arthritis (RA) is a progressive disease 
with chronic illness, with a prevalence of 0.5% to 1%1. 
For the management of pain and joint inflamma-
tion, RA patients usually use DMARDs along with 
immunosuppressive steroids and non-steroidal 
anti-inflammatory drugs (NSAIDs)2. Steroids and 
NSAIDs do not interfere with the progression of 
disease and are used only for symptomatic pain 
relief. While conventional (methotrexate, sulfadia-
zine, and hydrochloroquine) and biological (TNF-al-
pha inhibitors, IL-6 inhibitors) DMARDs slow down the 
disease progression and prevent further joint dam-
age3. American rheumatologists recognized Metho-
trexate (MTX) in the 1990s as the initial drug of 
choice and recommended medication for RA treat-
ment4. It serves as a chemotherapeutic agent at 
higher concentrations by inhibiting the enzyme 
dihydrofolate reductase (DHFR), which halts the 
synthesis of folic acid. At lower doses, it suppresses 
the activation of T-cells and downregulates B-cells 
by inhibiting adenosine metabolism by blocking the 
AICAR transformylase enzyme5. MTX is associated 
with multiple potential adverse effects including 
bone marrow suppression, hepatotoxicity, renal 
toxicity, and pulmonary fibrosis6. Before starting MTX 
medication, a clinical evaluation of the patient is 
recommended, which includes a liver function test 
(LFT), complete blood count (CBC), renal function 
test, and often a chest X-ray7.
 
Natural plants, which offer a wide range of bioac-
tive chemicals with medicinal qualities, have been 
essential in the development of medications. 
Research on herbal extracts as synthetic drug substi-
tutes is growing in order to address drug resistance 
and adverse drug reactions that are frequently 
linked with conventional drugs. These extracts, 
which are abundant in bioactive components, 
have demonstrated encouraging treatment 
outcomes for a range of medical disorders. Solanum 
nigrum, also referred to as black nightshade or 
makoh, is a plant that belongs to the Solanaceae 
family and has been used traditionally for a number 
of illnesses, such as inflammation, edema, and joint 
discomfort8. The major biologically active compo-
nents of Solanum nigrum, especially the saponins 
and steroidal alkaloids, play a crucial role in its thera-
peutic applications. The distilled extract of Solanum 
nigrum, arq-e-makoh, has reported antibacterial, 
antioxidant, gastroprotective, hypocholesterolemic, 
hypoglycemic, diuretic, and hepatoprotective 
properties. The distilled extract of Solanum nigrum, 
arq-e-makoh, has reported antibacterial, antioxi-
dant, gastroprotective, hypocholesterolemic, hypo-
glycemic, diuretic, and hepatoprotective proper-
ties9.

Patients with RA who are treated with DMARDs often 
face delayed onset of action, gradual loss of effica-

cy, and a range of adverse effects due to the 
nature of these medications. Previous literature and 
our recent study have reported significant antie-
dematous and anti-inflammatory effects of Solanum 
nigrum that were comparable to MTX10. So, there is a 
critical need for specific herbal alternatives that 
may be used in combination with conventional 
drugs like MTX for the attenuation of their adverse 
effects including hepatotoxicity and pancytopenia. 
Thus, the purpose of this study was to investigate the 
effects of the natural herb Solanum nigrum on meth-
otrexate-associated hepatotoxicity and pancyto-
penia.

METHODS
It was a pre-clinical experimental study conducted 
at Ziauddin University, Karachi. The study was 
conducted from November 2021 to May 2022. 
Solanum nigrum was purchased from the local 
nursery and authentication was done from the Kara-
chi University herbarium (Voucher # 97676). Plant 
extraction was done at Karachi University, Depart-
ment of Pharmacognosy. The leaves were washed, 
allowed to air dry at room temperature and then 
coarsely ground into particles. For ten days, this 
powder was immersed in pure ethyl alcohol where it 
was stirred two to four times a day. The solution was 
filtered through Whatman filter paper 1. The 
obtained extract was then further concentrated by 
rotary evaporation and then kept in an airtight flask 
in a refrigerator11. CFA (F5881-10ML) was purchased 
from Sigma Aldrich, Germany. Phenobarbital, 
dimethyl sulfoxide (DMSO), and alcohol were 
ordered from Laboratory Scientific Supplies Pvt. 
Limited, Karachi. Methotrexate vials were 
purchased from a local pharmacy.
 
In this study, 30 male Wistar albino rats were used 
with an approximate weight of 200±20g. All the 
animals used in this study were retained under 
standard conditions in their conventional cages in a 
12/12-hour light-dark cycle with ad libitum access to 
food and water at room temperature12. The investi-
gational procedures done in this study were 
approved by the Animals Ethics Committee (AEC) of 
Ziauddin University (Protocol number: 2021-004/MM) 
and were performed according to the "Canadian 
Council on Animal Care- Revised on April 2020"13. 
The rats were randomly divided into 5 groups (n = 6). 
Group-I: Negative (non-diseased) control (0.9% 
normal saline); Group-II: Positive (diseased) control 
(0.9% normal saline); Group-III: Methotrexate (MTX) 
1.5mg/kg; Group-IV: Solanum nigrum 100mg/kg; 
Group-V: Solanum nigrum 200mg/kg.
 
Arthritis was induced in all groups, except group I 
(negative controls), by an intra-articular injection of 
0.1ml CFA into the right knee joint space at day 0. 
The concentration of CFA was 1mg/ml14. This was 
then followed by intraperitoneal injections of 

standard drug (MTX 1.5mg/kg) and research herb 
(SN) extract, of 100mg/kg and 200mg/kg concen-
trations, on days 0,7,14 and 21 according to the 
groups mentioned below. Group I and Group II were 
treated with 0.9% normal saline on days 0, 7, 14, and 
21. Group III was treated with an intraperitoneal 
injection of 1.5mg/kg methotrexate as a standard 
dose on days 0, 7, 14, and 21. Group IV and Group V 
were treated with intraperitoneal injections of etha-
nolic extract of SN at 100mg/kg and 200mg/kg, 
respectively at the same intervals once weekly for 
four weeks. These dosages were selected based on 
several previous investigations that evaluated the 
anti-arthritic effect in rats15,16,17.

After overnight food deprivation, on the 29th day of 
the study, rats were deeply anesthetized and sacri-
ficed by 100mg/kg pentobarbital intraperitoneal 
injection as per American Veterinary Medical Asso-

ciation AVMA and Institutional Animal Ethics Com-
mittee (IAEC) guidelines18. 8ml to 10ml of blood 
samples were collected by cardiac puncture from 
each rat and then transferred into vacutainer tubes. 
5ml of blood was separated in a purple top tube for 
complete blood count (CBC) while the remaining 
5ml was centrifuged at 3000 rpm for 10 minutes in a 
yellow top vacutainer tube. After centrifugation, 
sera were separated for liver function tests (LFTs).

The results were analyzed by SPSS software version 
22. For numeric variables mean and standard devia-
tion were calculated. According to Shapiro Wilk's 
analysis, the data was found to be parametric. 
Hence, ANOVA followed by post hoc Tukey’s test 
was applied for inter and intra-group comparison. 
P-value <0.05 was considered significant at a 95% 
confidence interval.


