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Abstract

The present study is conceded out to scrutinize the effect of cannabis abuse on blood composition of cannabis abusers in contrast with 
control group of Kashmiri youth by taking complete blood count test to figure out the occurrence of hematological variations which are typical 
cause of health pathology. The sample consisted of 300 male patients on which CBC test was taken of these 150 were belong to cannabis abusers 
and rest were belong to control group. The result of the study showed that two groups significantly differed on Hemoglobin, Hematocrit, RBC 
count, platelet count, total Leucocyte count, Neutrophils, Lymphocytes, Monocytes, Eosionophills, Basophil, absolute Neutrophil count, absolute 
Lymphocytes count, absolute Monocyte count, absolute Eosionophil count, absolute Basophills and glucose fasting. While in MCV, MCH, MCHC 
and RDW-CV contents remain non-significant among cannabis abusers.
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Abbreviations: MCV: Mean Corpuscular Volume; MCH: Mean Corpuscular Hemoglobin; MCHC: Mean Corpuscular Hemoglobin Concentration

Introduction 
The most contentious use of the cannabis sativa plant is 

for its psychoactive properties a chemical namely Delta-9-
tetrahydriocannabinol (THC) Ebuehi OAT [1]. Cannabis smoke 
contains various chemicals, including THC, carbon monoxide 
and carcinogens (substances that cause cancer) (British Medical 
Association BMA [2]. Cannabis is consumed by various routes, with 
the most common route smoking Baggio et al. [3]. Inhalation by 
smoking or vaporization releases maximal levels of THC into blood 
within minutes, peaking at 15-30 minutes, and decreasing within 
2-3 hours. Even with a fixed dose of THC in a cannabis cigarette, 
THC pharmacokinetics and effects vary as a function of the weight 
of a cannabis cigarette its preparation, the concentration of other 
cannabinoids, the rate of inhalation, depth and duration of puffs, 
volume inhaled, extent of breath-holding, vital capacity, escaped 
smoke and dose titration Azorlosa et al. [4]; Azorlosa et al. [5]. 
The components of cannabis smoke become more concentrated 
and stronger towards the end with each puff Tashkin et al. [6]. 
So the smoking of fewer cannabis cigarettes down to a shorter 
butt length could mean taking in a greater number of smoke  

 
components than smoking the same amount of cannabis in more  
cigarettes smoked to a longer butt length British Lung Foundation 
[7]. In humans smoking one or more cannabis cigarettes, THC 
levels in peripheral blood exceeded the range of 5 to 250ng/ml, 
while intravenous administration of 10mg/kg THC resulted in a 
blood level of 720ng/ml after 20 minutes Safarian et al. [8]. An 
extensive comparison of smoke (mainstream: smoke exhaled by 
a smoker and side stream: smoke generated from the end of a 
cigarette) generated by igniting cannabis and tobacco cigarettes, 
showed marked qualitative similarities in specific compounds 
(e.g. ammonia, carbon monoxide, hydrogen cyanide, among 
others), and also significant quantitative differences Moir et al. [9]. 
Blood cell production and release of anandamide may complicate 
measurement of endocannabinoids in blood. This complication 
arises from the observation that ex vivo blood samples have 
high rates of anandamide release and this may clearly confound 
analytical measurements Vogeser et al. [10] Cannabis smoking 
was identified in the determinants of myocardial infarction 
study as a risk factor for initiating a myocardial infarction, such 
that the risk was increased 4.8-fold in the 60min after its use 
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Mittleman et al. [11]. The acute administration of cannabis being 
associated with an increased risk of myocardial infarction and 
the coronary artery risk developing in young adults trial Rodondi 
et al. [12]. Cannabis smoking is associated with cardiovascular 
effects including tachycardia and hypertension with orthostatic 
hypotension. The tachycardia clearly acts as a stressor, and 
smoking cannabis (when compared to placebo controls) has been 
shown provoke symptoms instable angina Aronow and Cassidy 
[13]. The present study tries to focus on whether cannabis abuse 
produces alterations in hematological parameters which leads to 
endorse health disorders among Kashmiri people.

Objective: The objective of the present study is to compare 
the blood test among cannabis abusers and control group to see 
the changes formed by cannabis abuse whether (higher or lower) 
in hematological indices to highlight the associated health and 
blood disorders.

Hypothesis: There will be significant differences in 
Hemoglobin, Hematocrit, RBC, MCV, MCH, MCHC, ROW-CV, Platelet, 
Leucocytes, Neutrophil, Lymphocytes, Monocytes, Eosionophills, 
Basophills, absolute Neutrophil, absolute Lymphocyte, absolute 
Monocytes, absolute Eisnophills, absolute Basophills and Glucose 
fasting levels between cannabis abusers and control group of 
Kashmiri youth.

 Methods: A purposive sample of 300 male participant were 
taken into consideration for complete blood count test in which 
150 were belong to cannabis abusers who smoke 10 or more 
joints per day from last 15 years and are admitted in drug de-
addiction center and remaining 150 were belong to control group 
and the mean age of the sample were 30.34 years. 

Tool Used: Complete blood count (CBC) was taken as a tool to 
analyze the hematological variations produced by cannabis abuse 
(Tables 1 & 2) and (Figure 1).

Table 1: Depicts the Mean, SDs and t- values on (CBC) in Cannabis abusers and control group of  Kashmiri youth.

Complete Blood Count (CBC) Methods Biological Reference Range Units

Hemoglobin Photometric 13.0-17.0 g/dl

Hematocrit DC Detection Method 40.0-50.0 %

Rbc count Automated 40.0-50.0 10^6/ul

MCV 83.0-101.0 Fl

MCH 7.0-32.0 Pg

MCHC 31.5-34.5 g/dl

RDW-CV 11.60-140 %

Platelet Count 150-410 10^3/Ul

Total leucocyte count DC Detection Method 4.0-11.0 10^3/Ul

Neutrophils 40.0-80.0 %

Lymphocytes 20.0-40.0 %

Monocytes 2.0-10.0 %

Eosionophills 1.0-6.0 %

Basophilis < 2.0 %

Absolute nutrophil count MICROSCOPY 2.00-7.00 10^3/Ul

Absolute lymphocyte count 1.00-3.00 10^3/uL

Absolute monocyte count 0.20-1.00 10^3/uL

Absolute eosionophil count 0.02-0.50 10^3/uL

Table 2: depicts the Mean value of cannabis abusers and control group of Kashmiri youth on complete blood count test.

Complete CBC Cannabis abusers Control group

Hematological indices Mean S.D Mean S.D t-value

Hemoglobin 14.58 4.89 18.47 4.53 3.25**

Hematocrit 43.76 8.15 47.56 9.01 2.95**

RBC Count 3.23 2.11 8.54 3.12 2.97**

MCV 79.41 11.23 80.67 12.76 1.87(N.S)

MCH 31.92 7.76 30.41 4.44 1.23 (N.S)

MCHC 34.37 7.98 33.89 5.43 1.76 (N.S)

RDW-CV 13.33 4.08 14.16 4.95 1.43(N.S)
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Platelet Count 92.15 13.18 76.56 13.98 4.31**

Total Leucocyte Count 7.54 3.92 10.32 4.53 2.86**

Neutrophils 69.32 10.22 75.24 11.31 3.36**

Lymphocytes 13.78 4.32 19.33 5.37 2.76**

Monocytes 5.32 2.87 9.43 3.22 3.12**

Eosionophills 3.92 1.53 7.32 2.61 3.65**

Basophilis 2.77 1.05 6.43 1.77 3.83**

Absolute Nutrophil 
Count 5.22 2.07 8.98 2.93 2.68**

Absolute Lymphocyte 
Count 2.56 1.68 5.72 1.96 2.98**

Absolute Monocyte 
Count 2.38 1.36 6.78 1.36 3.12**

Absolute Eosionophil 
Count 1.17 0.92 4.77 1.98 2.76**

Absolute Basophil 
Count 2.03 1.03 7.01 2.26 2.88**

Glucose Fasting 76.53 8.22 59.71 6.77 3.67**

Figure 1

Results and Discussion 
The result of the study showed that two groups significantly 

differed on Hemoglobin, Hematocrit, RBC count, platelet count, 
total Leucocyte count, Neutrophils, Lymphocytes, Monocytes, 
Eosionophills, Basophil, absolute Neutrophil count, absolute 
Lymphocytes count, absolute Monocyte count, absolute 
Eosionophil count, absolute Basophills and glucose fasting. While 
on the other hand MCV, MCH, MCHC and RDW-CV showed non-
significant differences between cannabis abusers and control 
group on blood count test. Cannabis abusers showed lower 
scores in hemoglobin in complete blood count test (M=14.58) in 
comparison with control group (M=18.47). Chronic consumption 
of Cannabis showed that the RBC increased dose dependently with 
the packed cell volume not showing any considerable difference 
among the groups. Early studies in line indicated that there was 

increased hemoglobin content which agrees with the findings of 
Karimi et al. 13] and this may indicate that the consumption of high 
dose of cannabis sativa may improve oxygen carrying capacity in 
blood. However, the mechanism of action is not known. In context 
of hematocrit control group showed higher scores (M=49.76) in 
accord with cannabis abusers (M=43.56). In the present study 
cannabis abusers showed lower RBC count (M=3.23) in evaluation 
with control group (M=8.54). The tetrahydrocannabinol THC has 
long term significant toxicological implications such as bone 
marrow suppression and disturbs the maturation of monocytes 
as well as erythrocytes (Karimi et al, 2007). Cannabis abusers 
showed lower scores in MCV (M=79.41) in accord with control 
group (M=80.67). In context of MCH cannabis abusers showed 
lower scores (M= 31.92) in contrast with control group (M=30.41). 
Cannabis abusers showed lower score in MCHC (M=34.37) in 
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standpoint with control group (M= 33.89). In the milieu of RDW-
CV the cannabis abusers showed lowers scores (M=13.33) in 
comparison with control group (14.16). The early research in line 
showed significant differences in the hematological parameters 
between the cannabis smokers (Test) and non-smoker (control) 
subjects. Faster pulse rate and lower body temperatures were 
seen among test subjects as compared to control. The values 
observed for total white blood cell (TWBC), ESR and RBC were 
lower in test subject (smokers) than the control (non-smokers), 
while the values observed for ESR, Hb, and RBC were relatively 
close. The mean values observed for PCV, TWBC and Hb were 
markedly lower in test subject than in control and could be 
indicative of reduced percentage of blood in the cell Nwaichi and 
Omorodion [14]. It is plausible that treatment with high dose of 
Cannabis sativa extract had a microcytic effect, while treatment 
with low dose of Cannabis sativa had a normocytic effect. Another 
index for diagnosing anemia is mean corpuscular hemoglobin 
(MCH) and mean corpuscular hemoglobin concentration (MCHC) 
Archibong et al. [15]. MCH showed no differences between the 
control and cannabis sativa treated groups. The MCHC also did 
not show any difference between control and low dose groups, 
but was significantly raised in high dose group. However low 
MCHC is an indicator of hypochromia in early iron deficiency, and 
MCH level decreases as the hypochromia develops. It is therefore 
plausible that cannabis sativa contains Hb production enhancing 
factors. This may therefore prevent the likelihood of hypochromia 
in the Cannabis sativa treated rats Rose and Bentley [16]. 

Cannabis abusers showed higher scores in platelet count (M= 
92.15) in accord with control group (M=76.56). Literature revealed 
that the cannabis dose dependent increase in platelet count. This 
is contrary to the report by Oseni et al. [17] reported a decrease 
in platelets count in human subjects. The disparity in results 
could be due to difference in species of animals used, duration of 
test as well as quality and quantity of Cannabis sativa used. This 
result however agrees with the findings of Maccarrone et al. [18]; 
Gautheir [19] who both found that Cannabis sativa consumption 
leads to platelet activation. The increased platelet count is 
probably a contributory factor in the thrombogenic potential and 
its implication in cardiovascular shock and myocardial infarction 
Mean corpuscular volume (MCV) which is the average volume 
of a single RBC showed a significant reduction in the high dose 
group compared to control and low dose groups. In patients 
with anaemia, MCV measurement allows for classification as 
microcytic (MCV below normal range), normocytic (MCV within 
normal range) or macrocytic (MCV above normal range) Randal 
et al. [20] In the perspective of total Leucocyte count cannabis 
abusers showed lower scores (M=7.54) in comparison with 
control group (M=10.32). In the context of Neutrophils the 
cannabis abusers showed lower scores (M=69.32) in perspective 
with control group (M=75.24). In the context of Lymphocytes 
the control group showed higher scores (M=19.33) in accord 
with cannabis abusers (M=13.33). The exposure to cannabis 

sativa using different routes can result in different effects. The 
total white cells count decreased significantly in all treated rats 
and that was due to the significant reduction of the neutrophils 
and lymphocytes percentages. The reduction of the neutrophils 
in the addicted smokers was not significant but with significant 
increase in the lymphocytes count Mukhtar & Elbagir [21]. The 
activation of CB2, cannabinoid 2 receptor reduced ischemic injury 
this action involved the reduction of the number of neutrophils 
in the ischemic brain of experimental mice Murikinati et al. [22].

In the back ground of Monocytes the cannabis abusers showed 
lower scores (M=5.32) in relation with control group (M=9.43). In 
the context of Eosionophills the cannabis abusers showed lower 
scores (M=3.92) in perspective of control group (M=7.32). In the 
frame work of Basophil the control group showed higher scores 
(M=6.43) in deal with cannabis abusers (M=2.77). Early research 
in line showed resembles with present study and indicated that 
there was a decrease in total white blood cells count in the group 
fed low and high doses of cannabis sativa when compared with 
control. This may be one of the reasons Cannabis sativa is used 
in anti-inflammatory conditions (Russo, 2001). In the context of 
absolute Neutrophil count the cannabis abusers showed lower 
scores (M=5.22) in relation with control group (M=8.98). In the 
back ground of absolute Lymphocytes count the cannabis showed 
lower scores (M=2.56) in accord with control group). In the line 
of absolute Monocytes count the cannabis abusers showed lower 
scores (M=2.38) in the harmony with control group (M=6.78). 
In the perspective of absolute Eosionophil count the cannabis 
abusers showed lower scores (M=1.17) in the milieu of control 
group (M=4.77). In the frame work of absolute Basophil the 
cannabis abusers showed lower scores (M=2.03) in reference with 
control group (M=7.01). Earlier research indicated that cannabis 
sativa may lead to thromboembolism, production of immature 
monocytes, reduced white blood cell count and by implication 
reduced body defense mechanism, and it may improve RBC count 
with no concomitant increase in PCV but with improved Hb 
which is also shown in the high MCHC at high volume content and 
therefore an improved oxygen carrying capacity. It may therefore 
be recommended that individuals with anemia or immune 
complications should not use Cannabis sativa in their food 
preparation on regular basis Obembe et al. [23]. In the glucose 
fasting parameter of complete blood count cannabis abusers 
showed higher scores (M=76.53) in concurrence with control 
group (M=59.71). Literature revealed that there were signifi¬cant 
increases in fasting blood glucose and triglycerides and a decrease 
in high-density lipoprotein cholesterol for the cannabis negative 
group, with no significant changes in the cannabis positive group. 
Rates of metabolic syn¬drome did not differ significantly between 
groups Scheffler et al. [24].

Conclusion 
Cannabis abuse fabricate changes in hematological indices 

such as in Hemoglobin, Hematocrit, RBC, MCV, MCH, MCHC, 
RDW-CV, Platelets, Leucocytes, Neutrophils, Lymphocytes, 
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Monocytes, Eosionophil, basophil, absolute Neutrophils, absolute 
Lymphocytes, absolute Monocytes, absolute Eosionophills and 
Glucose fasting. These changes cause bone marrow suppression, 
thromboembolism, and hypochromia neutropenia, neutrophilic, 
leukocytosis, lymphocytopenia, lemphocytic leukocytosis, 
hypothyroidism, cushing syndrome, sepsis, asthama, allergic 
rhinitis, attropic dermatitis, leukemia, hereditary sperocytosis, 
hemolatic anemia and reduced body defense mechanism [25,26]. 
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