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Introduction
 For close to 50 years, our laboratories have been interested in how 
various substances of abuse induce brain damage, strokes and death 
[1-74]. The biggest problem we have faced in this area is, how to 
detect substance abuse-induced vascular and functional changes in 
the brain, at discrete, localized areas of the brain, without opening the 
cranium? Clinical and experimental studies have now, unequivocally, 
established that ingestion, intravenously-administered, or sometimes 
snorting cocaine, amphetamines, heroin, morphine-derivatives, fen-
tanyl, or psychedelic drugs (i.e., LSD, phencyclidine and derivatives, 
mescaline, psilocybin, etc.) can produce a variety of dangerous effects 
in different areas of the brain, including profound vascular damage, 
inflammatory responses, hallucinations, euphoria, reductions in blood 
flows, diverse forms of programmed cell death, and strokes [4,10,14-
16,18,20,22,27,30,33-35,39,40,48,59,61,64,65,75-89]. These actions 
include atrophy of cortical, subcortical, and prefrontal cortical, hip-
pocampal, medullary and cerebral areas of the brain associated with 
headaches, blackouts, functional neuronal deficits and psychoses 
which could lead to dementias. Clinically, it is known that all sub-
stances of abuse can lead to strokes and/or sudden-death.

Direct In-situ Microvascular Observations and 
In-vitro Studies on Isolated Blood Vessels Using 
Diverse Substances of Abuse
 Previous studies from our laboratories, using image-splitting 
in-vivo television microscopy, at very high magnifications (up to 
6,500 x normal) , on opened craniums in anesthetized mammals (e.g., 
rats, mice, guinea-pigs, rabbits and monkeys), have shown that alco-
hol, cocaine, cocaine derivatives, amphetamines, heroin, heroin de-
rivatives, fentanyl combinations, and a variety of psychedelic drugs 
produced graded concentration-dependent spasms of cerebral and  
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Abstract

 For more than 40 years, it has been known that substances of 
abuse (i.e., alcohol, psychedelics, cocaine, amphetamines heroin, 
etc.) can induce brain-vascular damage, inflammatory responses in 
the brain, and strokes in several different areas of the human brain. 

However, it has been difficult to precisely investigate the mecha-
nisms of action or the precise developmental changes occurring with 
chronic abuse. We have found that a combination of Near-Infrared 
Spectroscopy (NIRS) and 31P-Nuclear Magnetic Resonance Spec-
troscopy (31P-NMRS) has allowed us to gain considerable , precise 
knowledge about the biochemical, physiological and metabolic ac-
tions of numerous substances of abuse, enabling us to demonstrate 
, at discrete brain micro-areas of the brain, quantitative changes in 
reducedvs. oxygenated hemoglobin, mitochondrial alterations in re-
duced vs. oxygenated cytochrome oxidase aa3 , intracellular pH, 
ATP, ADP, PCr, free inorganic phosphorous , blood flows, and intra-
cellular free Mg. This technology, as reviewed herein, has allowed 
us, at least in experimental animals, to gain considerable insights 
into what biochemical, biophysical, physiological and metabolic al-
terations probably are responsible for substance abuse-induced 
brain damage, blackouts, functional neuronal deficits, and strokes. 
We believe these emerging technologies can be utilized, clinically, to 
predict impending doom, cell death and strokes and should be used 
in major hospitals-trauma centers to better diagnose, manage and 
prevent strokes.
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medullary arterioles, small arteries, and venules in the intact brains 
causing rupture of venular postcapillaries (microvessels<60um in 
diameter) [2,8,10,14,16,18,20,22,26,28,30,40,53,61,64,70,71,un-
published findings]. Our laboratories were the first to demonstrate 
that most substances of abuse can induce intense contractions of 
isolated cerebral and basilar arteries from rats, mice, rabbits, guin-
ea-pigs, monkeys, sheep, and baboons viadirect actions on the 
vascular smooth muscle cells as well as on isolated human umbil-
ical-placental blood arteries and veins [4,11,15,19,34,35,66,72, un-
published findings]. Further investigations by our group revealed 
the probable mechanisms whereby most substances of abuse cause 
the intense vasospasms and rupture of postcapillary microvessels 
[4,12,15,32,33,35,36,38,39,40,44,48,51,52,61,66,68,71-74, unpub-
lished findings].

Limitations of Current Structural and Functional 
Imaging Methods for Studying Brain-Vascular 
Actions of Drugs of Abuse in Unopened Craniums
 Since the mid-1970’s, it has been known that substances of abuse 
can cause serious brain -vascular damage and strokes, both hemor-
rhagic and ischemic [see 75-89, for reviews]. However, up until re-
cently, it has been difficult to gain specific information on exact target 
sites and mechanisms of action in the living, unopened human brain.

 Obviously, we cannot follow either the brain-vascular or meta-
bolic actions after ingestion, intravenous injections, or snorting 
substances of abuse by opening craniums. In view of this dilemma, 
non-invasive methods for studying unopened brains, in-situ, had to 
be devised. As of this writing, the available techniques used for diag-
nostic brain imaging can be classified into structural and functional 
methods. Structural imaging of the brain is utilized to acquire anatom-
ical information (e.g., X-ray Computed Tomography [CT], Magnetic 
Resonance Imaging [MRI], and ultrasound imaging) while the goal 
of functional imaging of the brain is to acquire information on the 
physiological state of cerebral and other brain areas (e.g., blood flows, 
oxygen consumption, metabolic activities, neuronal activities, etc.). 
These latter methods include functional MRIs (fMFRIs), Electroen-
cephalography (EEG), Magneto Encephalography (MEG), Positron 
Emission Tomography (PET), and Single Photon Emission Computed 
Tomography (SPECT).

Use of Near-Infrared Spectroscopy
 Near-Infrared Spectroscopy (NIRS) was designed to measure 
concentration changes in hemoglobin (oxygenated vs. deoxygenat-
ed) and mitochondrial cytochromes in the brain (e.g., cytochrome 
oxidase aa3), noninvasively [90]. NIRS, although primarily utilized 
to assess brain tissue oxygenation, has also demonstrated consider-
able potential for neuroimaging (e.g., functional NIRS) [91,92]. Ap-
proximately 20 years ago, Villinger and Chance used noninvasive 
approaches employing near-infrared light to interrogate the human 
cortex through the intact scalp and skull [93]. It is now thus, possible, 
as we have found in lab animals to utilize visible light to illuminate 
discrete areas of the intact brain to measure, mitochondrial levels of 
cytochrome oxidase aa3 (reduced vs. oxidized), tissue oxygenation, 
and reduced vs. oxygenated hemoglobin concentrations before and 
after administration of drugs of abuse [17,40,48,69,94, unpublished 
data]. By combining these NIRS measurements with high-resolution 
31P-nuclear magnetic resonance spectroscopy (31P-NMRS), we have  

been able to probe discrete areas of the unopened brain for intracel-
lular levels of pH, ATP, ADP, phosphocreatine (PCr),inorganic phos-
phate, and metabolic controlling cations such as magnesium (Mg2+), 
thus allowing us to get a pretty- good, quantitative picture of discrete 
localized cerebral, cortical, medullary, and frontal brain blood flows, 
tissue oxygenation and cellular energy metabolism [30,32,33,40,42,4
6,48,54,59,60,94]. In addition, our quantitative brain measurements 
allow us to predict whether discrete cellular areas are on the verge of 
dysfunction and cellular death by the intracellular level of inorganic 
phosphate; the higher the intracellular level of free inorganic phos-
phate, the greater the chance of irreversible cell death [33].

 Tissue sections of brains of rats, and primary cultured cerebral 
vascular muscle cells, administered stroke-doses of either alcohol, 
cocaine, amphetamines, or heroin-fentanyl combinations indicated 
at least four different forms of programmed cell death on cerebral 
vascular smooth muscle cells, viz., apoptosis, necroptosis, pyroptosis, 
and ferroptosis, similar to what we have seen on coronary arteries 
and cardiac muscle cells excised from animals fed Mg-deficient diets 
[73,74,95-97]. Whether any of these forms of programmed forms of 
cell death are found on cerebral vascular smooth muscle cells in hu-
man brains impacted with substances of abuse remains to be investi-
gated.

Proof of Principle with NIRS and 31P-NMR  
Spectroscopy with Substances of Abuse in Live 
Experimental Animals
 For almost the past 30 years, our laboratories have utilized NIRS 
and 31P-NMRS to evaluate whether a combination of these technol-
ogies could yield quantitative information on the vascular and meta-
bolic states of the effects of diverse substances of abuse in discrete, 
localized areas in brains of lightly -anesthetized rodents. So far, our 
experiments have shown that administration of cocaine, cocaine de-
rivatives, amphetamines (including methamphetamines), alcohols 
(including methanol), heroin, heroin-derivatives, fentanyl-mixtures, 
marijuana-cannabis products, and psychedelic drugs (including LSD, 
PCP, mescaline, peyote, and psilocybin) suppress the firing of pyra-
midal cells in freely -moving animals, and increase levels of deoxy-
hemoglobin and reduced cytochrome oxidase aa3 in discrete areas of 
the brain (i.e., frontal cortex, cerebral hemispheres, and medulla) in 
aconcentration-dependent manner; the greater the doses of the sub-
stances of abuse, the greater the degrees of localized ischemia [10, 
14,16,17,18,19,20,26,28,30,32,33,37,40,42,45,54,59,60,62,69,94, un- 
published observations]. Application of 31P-NMRS technology, utiliz-
ing specialized holders for the anesthetized animals concomitant with 
a magnet of 9.4 tesla strength, one of the strongest magnets avail-
able, allowed us to show that administration of the diverse substances 
of abuse caused profound reductions in intracellular pH, ATP, ADP, 
phosphocreatine (PCr), and Mg2+ with concomitant rises in intracel-
lular inorganic phosphate (Pi)levels; the higher the doses of the sub-
stances of abuse, the greater the lowering of intracellular ATP, ADP, 
PCr, Mg2+, and pH while the Pi kept rising towards severe vascular 
damage followed by hemorrhagic strokes (observed on autopsies) 
and death [32,33,42,54,55,59,60,94]. Collectively, our intracellular 
Pi measurements on more than 350 animals leads us to believe that 
a fast- rising intracellular level of Pi may be a clear diagnostic and 
prognostic biomarker of impending strokes followed by death unless 
steps for intervention are rapidly taken.
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Conclusion and Future Thoughts
 It is now known that substances of abuse (viz.; alcohol, psyche-
delics, cocaine and derivatives, amphetamines and derivatives, mor-
phine-derivatives, heroin and derivatives, fentanyl, and designer sub-
stances of abuse) can all induce brain-vascular damage, inflammatory 
responses, and strokes in different areas of the human brain. However, 
until now, it has been difficult to investigate the mechanism (s) of 
action in the living intact brain without opening the cranium. 

 Although various biophysical and brain-imaging techniques have 
been devised to get some semi-quantitative biochemical and metabol-
ic information, the reliable data, for the most part, centers on mostly 
structural alterations. Over the past 30 years, in collaboration with 
several scientists, we have found that a combination of Near-Infrared 
Spectroscopy (NIRS) with 31P-nuclear magnetic resonance spectros-
copy (31P-NMRS) has allowed us to gain a considerable amount of 
knowledge about the biochemical, physiological and metabolic ac-
tions of numerous substances of abuse, thus enabling us to:

1. Demonstrate, at discrete brain micro-areas, quantitative changes 
in reduced vs. oxygenated hemoglobin, mitochondrial alterations 
in reduced vs. oxygenated cytochrome aa3, intracellular pH, ATP, 
ADP, PCr, free inorganic phosphorus (Pi), blood flows,and intra-
cellular levels of free Mg2+. This technology has allowed us, at 
least in experimental animals, to gain insights into what biochemi-
cal, biophysical, physiological, and metabolic alterations probably 
are responsible for substance abuse-induced brain damage, black-
outs, functional neuronal deficits, and strokes

2. Predict impending doom, cell death, and strokes. In view of 
our experiments, so far, we believe a combination of NIRS and 
31P-NMRS should be used in hospitals to better determine the state 
of the human brain after ingestion, intravenous administration, or 
snorting a substance of abuse in order to be able to better diagnose, 
manage and treat patients

Acknowledgement
 Much of our investigative studies have been supported by research 
grants awarded to us (BMA and BTA) by various branches of The Na-
tional Institutes of Health (i.e., The National Heart, Lung and Blood 
Institute; The National Institute on Drug Abuse; The National Insti-
tute of Mental Health; and The National Institute on Alcoholism and 
Alcohol Abuse) as well as unrestricted grants-in-aid from a number 
of pharmaceutical companies (i.e., The UpJohn Co., Sandoz Pharma-
ceuticals, The CIBA-GEIGY Corp, The Bayer Corp., Novartis Phar-
maceuticals, and Pfizer Pharmaceuticals). Some of our studies were 
carried out while two of us (BMA, BTA) were on the faculty of The 
Albert Einstein College of Medicine of Yeshiva University. Most of 
our studies could not have been done without the outstanding help 
provided by Professor Raj K. Gupta of The Albert Einstein College 
of Medicine, Professor Lawrence M. Resnick (now deceased) of the 
Cornell University College of Medicine, and Professor Randall L. 
Barbour of SUNY Downstate Medical Center.

References

1. Altura BM, Altura BT, Carella A (1980) Effects of ketamine on vascular 
smooth muscle function. Br J Pharmacol 70: 257-267.

2. Altura BT, Gebrewold A, Altura BM (1980) Are there opiate receptors in 
the microcirculation? In: Vascular Neuroeffector Mechanisms, Bevan JA 
(eds). Raven Press, New York, USA. Pg no: 338-340.

3. Turlapaty PDMV, Altura BM (1980) Magnesium deficiency produces 
spasms of coronary arteries: Relationship to sudden death ischemic heart 
disease. Science 208: 198-200.

4. Altura BT, Altura BM (1981) Phencyclidine, lysergic acid diethylamide, 
and mescaline: Cerebral artery spasms and hallucinogenic activity. Sci-
ence 212: 1051-1053.

5. Altura BM, Altura BT (1980) Vascular smooth muscle and general anes-
thetics. Federation Proc 39: 1584-1591.

6. Weinberg J, Altura BM (1980) Morphine pretreatment influences reac-
tivity of isolated rat arterial smooth muscle. Subst Alcohol Actions Mis-
use 1: 71-82.

7. Altura BM (1981) Pharmacology of venules: Some current concepts and 
clinical potential. J Cardiovasc Pharmacol 3: 1413-1428.

8. Altura BM (1981) Pharmacology of the microcirculation. In: The Micro-
circulation, Effros EM, Ditzel J, Schmid-Schoinbein H (eds). Academic 
Press, Massachusetts, USA. Pg no: 51-105.

9. Altura BM, Altura BT (1981) General anesthetics and magnesium ions 
as calcium antagonists. In: New Perspectives on Calcium Antagonists, 
Weiss GB(eds). The American Physiological Society, Maryland, USA. 
Pg no: 131-145.

10. Altura BM, Altura BT (1981) Alcohol induces cerebral arterial and arte-
riolar vasospasm by a direct action. Circulation 64: 284.

11. Altura BM, Altura BT, Carella A, Chatterjee M, Halevy S, et al. (1982) 
Alcohol produces spasms of human umbilical blood vessels: Relation-
ship to fetal alcohol syndrome. Eur J Pharmacol 86: 311-312

12. Altura BM, Altura BT, Carella A 1983) Ethanol produces coronary vaso-
spasm: Evidence for a direct action of ethanol on vascular muscle. Br J 
Pharmacol 78: 260-262.

13. Altura BM, Altura BT, Carella A (1983) Magnesium deficiency-induced 
spasms of umbilical vessels: Relation to preeclampsia, hypertension, 
growth retardation. Science 221: 376-378.

14. Altura BM, Altura BT (1983) Peripheral vascular actions of ethanol and 
its interaction with neurohumoral substances. NeurobhavToxicol Teratol 
5: 211-220.

15. Altura BT, Quirion R, Pert CB, Altura BM (1983) Phencyclidine (angel 
dust) analogs and sigma-opiate benzomorphans cause cerebral arterial 
spasm. Proc Natl Acad Sci USA 80: 865-869.

16. Altura BM, Altura BT, Carella A (1983) Alcohol-induced spasms of ce-
rebral blood vessels: Relation to cerebrovascular accidents and sudden 
death. Science 220: 331-333.

17. Altura BM, Altura BT (1983) Pharmacologic inhibition of cerebral va-
sospasm in ischemia, hallucinogen ingestion, and hypomagnesemia: 
Barbiturates, calcium antagonists, and magnesium. Am J Emerg Med1: 
80-190.

18. Altura BT, Altura BM (1983) Cerebrovasospasms induced by phencycli-
dine are prevented by calcium antagonists and magnesium ions. Magne-
sium: Exp and Clin Res 2: 52-56.

19. Altura BT, Altura BM (1984) Effects of barbiturates, phencyclidine, ket-
amine and analogs on cerebral circulation and cerebrovascular muscle. 
Microcirc Endothelium Lymphatics1: 169-184.

20. Altura BM, Altura BT (1984) Alcohol, the cerebral circulation and 
strokes. Alcohol 1: 325-331.

21. Altura BT, Altura BM, Quirion R (1984) Identification of benzomor-
phan-K-opiate receptors in cerebral arteries which subserve relaxation. 
Br J Pharmacol 82: 459-466.

http://doi.org/10.24966/AAD-7276/100032
https://www.ncbi.nlm.nih.gov/pubmed/7426835
https://www.ncbi.nlm.nih.gov/pubmed/7426835
https://books.google.co.in/books?id=-udqAAAAMAAJ&q=Vascular+NeuroeffEctor+Mechanisms&dq=Vascular+NeuroeffEctor+Mechanisms&hl=en&sa=X&ved=0ahUKEwi3mc3t5P_mAhXFyDgGHTv7BFQQ6AEIKzAA
https://books.google.co.in/books?id=-udqAAAAMAAJ&q=Vascular+NeuroeffEctor+Mechanisms&dq=Vascular+NeuroeffEctor+Mechanisms&hl=en&sa=X&ved=0ahUKEwi3mc3t5P_mAhXFyDgGHTv7BFQQ6AEIKzAA
https://books.google.co.in/books?id=-udqAAAAMAAJ&q=Vascular+NeuroeffEctor+Mechanisms&dq=Vascular+NeuroeffEctor+Mechanisms&hl=en&sa=X&ved=0ahUKEwi3mc3t5P_mAhXFyDgGHTv7BFQQ6AEIKzAA
https://www.ncbi.nlm.nih.gov/pubmed/7361117
https://www.ncbi.nlm.nih.gov/pubmed/7361117
https://www.ncbi.nlm.nih.gov/pubmed/7361117
https://www.ncbi.nlm.nih.gov/pubmed/7195070
https://www.ncbi.nlm.nih.gov/pubmed/7195070
https://www.ncbi.nlm.nih.gov/pubmed/7195070
https://www.researchgate.net/publication/16211270_Vascular_smooth_muscle_and_general_anesthetics
https://www.researchgate.net/publication/16211270_Vascular_smooth_muscle_and_general_anesthetics
https://www.ncbi.nlm.nih.gov/pubmed/7323945
https://www.ncbi.nlm.nih.gov/pubmed/7323945
https://www.ncbi.nlm.nih.gov/pubmed/7323945
https://www.ncbi.nlm.nih.gov/pubmed/6173540
https://www.ncbi.nlm.nih.gov/pubmed/6173540
https://books.google.co.in/books?id=jQRrAAAAMAAJ&q=New+Perspectives+on+Calcium+Antagonists&dq=New+Perspectives+on+Calcium+Antagonists&hl=en&sa=X&ved=0ahUKEwjB0fWS5__mAhWVwzgGHVb7BiAQ6AEIKTAA
https://books.google.co.in/books?id=jQRrAAAAMAAJ&q=New+Perspectives+on+Calcium+Antagonists&dq=New+Perspectives+on+Calcium+Antagonists&hl=en&sa=X&ved=0ahUKEwjB0fWS5__mAhWVwzgGHVb7BiAQ6AEIKTAA
https://books.google.co.in/books?id=jQRrAAAAMAAJ&q=New+Perspectives+on+Calcium+Antagonists&dq=New+Perspectives+on+Calcium+Antagonists&hl=en&sa=X&ved=0ahUKEwjB0fWS5__mAhWVwzgGHVb7BiAQ6AEIKTAA
https://books.google.co.in/books?id=jQRrAAAAMAAJ&q=New+Perspectives+on+Calcium+Antagonists&dq=New+Perspectives+on+Calcium+Antagonists&hl=en&sa=X&ved=0ahUKEwjB0fWS5__mAhWVwzgGHVb7BiAQ6AEIKTAA
https://www.ncbi.nlm.nih.gov/pubmed/6399212
https://www.ncbi.nlm.nih.gov/pubmed/6399212
https://www.ncbi.nlm.nih.gov/pubmed/7160440
https://www.ncbi.nlm.nih.gov/pubmed/7160440
https://www.ncbi.nlm.nih.gov/pubmed/7160440
https://www.ncbi.nlm.nih.gov/pubmed/6831112
https://www.ncbi.nlm.nih.gov/pubmed/6831112
https://www.ncbi.nlm.nih.gov/pubmed/6831112
https://www.ncbi.nlm.nih.gov/pubmed/6867714
https://www.ncbi.nlm.nih.gov/pubmed/6867714
https://www.ncbi.nlm.nih.gov/pubmed/6867714
https://www.ncbi.nlm.nih.gov/pubmed/6135169
https://www.ncbi.nlm.nih.gov/pubmed/6135169
https://www.ncbi.nlm.nih.gov/pubmed/6135169
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC393481/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC393481/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC393481/
https://www.ncbi.nlm.nih.gov/pubmed/6836278
https://www.ncbi.nlm.nih.gov/pubmed/6836278
https://www.ncbi.nlm.nih.gov/pubmed/6836278
https://www.ncbi.nlm.nih.gov/pubmed/6680619
https://www.ncbi.nlm.nih.gov/pubmed/6680619
https://www.ncbi.nlm.nih.gov/pubmed/6680619
https://www.ncbi.nlm.nih.gov/pubmed/6680619
https://www.ncbi.nlm.nih.gov/pubmed/6400429
https://www.ncbi.nlm.nih.gov/pubmed/6400429
https://www.ncbi.nlm.nih.gov/pubmed/6400429
https://www.ncbi.nlm.nih.gov/pubmed/6399212
https://www.ncbi.nlm.nih.gov/pubmed/6399212
https://www.ncbi.nlm.nih.gov/pubmed/6329394
https://www.ncbi.nlm.nih.gov/pubmed/6329394
https://www.ncbi.nlm.nih.gov/pubmed/6329394


Citation: Altura BM, Gebrewold A, Carella A, Altura BT (2020) Why Functional Non-Invasive Near-Infrared Spectroscopy Coupled with 31P-Nuclear Magnetic 
Resonance Spectroscopy should be used to Predict, Diagnose and Manage Substance Abuse-Induced Strokes and Deaths: A Personal Perspective. J Addict Addictv 
Disord 7: 32.

• Page 4 of 7 •

J Addict Addictv Disord ISSN: 2578-7276, Open Access Journal
DOI: 10.24966/AAD-7276/100032

Volume 7 • Issue 1 • 100032

22. Altura BM, Altura BT (1985) Alcohol, cerebral circulation, and vascular 
diseases. In: Progress in Alcohol Research,volume 1: Alcohol, Nutrition 
and The Nervous System, Parvez H (eds). NVU Science Press, Amster-
dam, The Netherlands. Pg no: 311-326.

23. Altura BM (1987) Pharmacology of the pulmonary circulation: An over-
view. In: The Pulmonary Circulation in Health and Disease, Will J (eds). 
Academic Press, New York, USA. Pg no: 79-95.

24. Monuszko E, Halevy S, Freese K, Liu-Barnett M, Altura BM (1989) Va-
soactive actions of local anesthetics on isolated human umbilical arteries 
and veins. Br J Pharmacol 97: 319-328.

25. Altura BM, Altura BT (1989) Cardiovascular functions in alcoholism 
and after acute administration of alcohol: Heart and blood vessels. In: 
Alcoholism: Biochemical and Genetic Aspects, Goedde HW, Agarwal 
DP(eds). Pergamon Press, Elmsford, USA. Pg no: 167-227.

26. Huang QF, Gebrewold A, Altura BT, Altura BM (1990) Mg2+ protects 
against PCP-induced cerebrovasospasms and vascular damage in rat 
brain. Magnes Trace Elem 9: 44-46.

27. Huang QF, Gebrewold A, AlturaBT, Altura BM (1990) Cocaine-induced 
cerebral vascular damage can be ameliorated by Mg2+ in rat brain. Neu-
rosciLett 109: 113-116.

28. Huang Q-F, Gebrewold A, Altura BT, Altura BM (1990) Magnesium 
ions prevent phencyclidine-induced cerebrovasospasms and rupture of 
cerebral microvessels: Direct in-vivo microcirculatory studies on the 
brain. Neurosci Lett 113: 115-119.

29. Mathew R, Altura BM (1991) Pulmonary circulation, Pharmacology. In: 
Encyclopedia of Human Biology, volume 6. Academic Press, New York, 
USA. Pg no: 345-355.

30. Altura BM, Altura BT (1984) Alcohol, stroke and the cerebral circula-
tion. Alcohol 1: 325-331.

31. Zou LY, Wu F, Altura BT, Barbour RL, Altura BM (1992) Beneficial 
effects of high magnesium on alcohol-induced cardiac failure. Magnes 
Trace Elem 10: 409-419.

32. Altura BM, Gupta RK (1992) Cocaine induces intracellular free Mg defi-
cits, ischemia and stroke as observed by in-vivo 31P-NMR of the brain. 
Biochim Biophys Acta 1111: 271-274.

33. Altura BM, Altura BT, Gupta RK (1992) Alcohol intoxication results in 
rapid loss in free magnesium in brain and disturbances inbrain bioener-
getics: Relation to cerebrovasospasm, alcohol-induced strokes, and bar-
biturate-anesthesia induced deaths. Magnesium Trace Elem 10: 122-135.

34. He GQ, Zhang A, Altura BT, Altura BM (1992) Cocaine-induced cere-
bral arterial vasospasm: Possible relation to stroke and sudden death. 
FASEB J 6: 986.

35. Zhang A, Altura BT, Altura BM (1993) Ethanol-induced contraction of 
cerebral arteries in diverse mammals and its mechanism of action. Eur J 
Pharmacol 248: 229-236.

36. Altura BM, Zhang A, Cheng TP, Altura BT (1993) Cocaine induces rapid 
loss of intracellular free Mg2+ in cerebral vascular smooth muscle cells. 
Eur J Pharmacol 246: 299-301.

37. Barbour RL, Gebrewold A, Altura BM (1993) Optical spectroscopy and 
cerebral vascular effects of alcohol in the intact brain: Effects on tissue 
deoxyhemoglobin, blood content, and reduced cytochrome oxidase. Al-
cohol ClinExp Res 17: 1319-1324.

38. Altura BM, Zhang A, Cheng TP, Altura BT (1993) Ethanol promotes 
rapid depletion of intracellular free Mg in cerebral vascular smooth mus-
cle cells: Possible relation to alcohol-induced behavioral and stroke-like 
effects. Alcohol 10: 563-566.

39. He GQ Zhang A, Altura BT, Altura BM (1994) Cocaine-induced cere-
brovasospasm and its mechanism of action. J PharmacolExpTher 
268:1532-1539.

40. Altura BM, Altura BT (1994) Role of magnesium and calcium in al-
cohol-induced hypertension and strokes as probed by in-vivo television 
microscopy, digital mage microscopy, optical spectroscopy, 31P-NMR 
spectroscopy and a unique magnesium ion-selective electrode. Alcohol 
Clin Exp Res 18: 1057-1068.

41. Memon ZI, Altura BT, Benjamin JL, Cracco RQ, Altura BM (1995) Pre-
dictive value of serum ionized but not total magnesium levels n head 
injuries. Scand J Clin Lab Invest 55: 671-677.

42. Altura BM, Gebrewold A, Altura BT, Gupta RK (1995) Role of brain 
[Mg2+]i in alcohol-induced hemorrhagic stroke in a rat model: A 31P-NMR 
in-vivo study. Alcohol 12: 131-136.

43. Altura BM, Zhang A, Cheng TP, Altura BT (1995) Alcohols induce rap-
id depletion of intracellular free Mg2+in cerebral vascular muscle cells: 
Relation to chain length and partition coefficient. Alcohol 12: 247-250.

44. Babu A, Cheng TP, Zhang A, Altura BT, Altura BM (1999) Low concen-
trations of ethanol deplete type-2 astrocytes of intracellular free magne-
sium. Brain Res Bull 50: 59-62.

45. Ludvig N, Altura BT, Fox SE, Altura BM (1995) The suppressant effect 
of ethanol, delivered via intrahippocampal microdialysis, on the firing of 
local pyramidal cells in freely behaving rats. Alcohol 12: 417-421.

46. Altura BM, Altura BT (199) Alcohol-associated acute head trauma in 
human subjects is associated with early deficits in serum ionized magne-
sium and calcium. Alcohol 12: 433-436.

47. Zhang A, Fan SH, Cheng TP-O, Altura BT, Wong RKS, et al. (1996) 
Extracellular Mg2+ modulates intracellular Ca2+ in acutely isolated CA1 
pyramidal cells of the guinea-pig brain. Brain Res 728: 204-208.

48. Altura BM, Altura BT (1996) Effects of alcohol on overall brain me-
tabolism. In: The Pharmacology of Alcohol and Alcohol Dependence, 
Begleiter H, Kissin B (eds). Oxford Univ Press, New York, USA. Pg 
no: 181-206.

49. Altura BM, Zhang A, Altura BT (1996) Alcohol, myocardial bioenerget-
ics, phospholipids, and ionic balance. In: Alcohol and Cardiovascular 
System, Zakhari S, Assef M (eds). NIAAA Research Monograph, USA-
Govt Printing Office, Bethesda, USA. Pg no: 279-315.

50. Altura BM, Zou LY, Altura BT, Jelicks LA, Wittenberg BA, et al. (1996) 
Beneficial vs. detrimental actions of ethanol on heart and coronary vas-
cular muscle: Roles of Mg2+ and Ca2+. Alcohol 13: 499-513.

51. Zhang A, Cheng TP, Altura BT, Altura BM (1996) Acute cocaine results 
in rapid rises in intracellular free calcium concentration in canine cere-
bral vascular smooth muscle cells: Possible relation to etiology of stroke. 
Neuroscience Lett 215: 57-59.

52. Altura BM, Zhang A, Cheng TP, Altura BT (1996) Exposure of piglet 
coronary arterial smooth muscle cells to low alcohol results in elevation 
of intracellular free Ca2+: Relevance to fetal alcohol syndrome. Eur J 
Pharmacol 314: 9-11.

53. Altura BM, Gebrewold A (1996) Alpha-tocopherol attenuates alco-
hol-induced cerebral vascular damage: Possible role of oxidants in alco-
hol brain pathology and strokes. Neurosci Lett 220: 207-210.

54. Altura BM, Gebrewold A, Altura BT, Gupta RK (1997) Magnesium 
protects against cocaine-induced hemorrhagic stroke in a rat model: A 
31P-NMR in-vivo study. Frontiers in Bioscience 2: 9-12.

55. Altura BM, Gebrewold A, Zhang A, Altura BT, Gupta RK (1997) Short-
term reduction in dietary intake of magnesium causes deficits in brain 
intracellular free Mg2+ and [H+]I but not high-energy phosphates as ob-
served by in-vivo 31P-NMR . BiochimBiophysActa 1358: 1-5.

56. Altura BM, Zhang A, Altura BT (1997) Exposure of piglet coronary 
arterial muscle cells to low concentrations of Mg2+ found in blood of 
ischemic heart disease patients results in rapid elevation of cytosolic 
Ca2+: Relevance to sudden infant death syndrome. Eur J Pharmacol 338: 
R7-R9.

http://doi.org/10.24966/AAD-7276/100032
https://books.google.co.in/books?id=WX-E15YJ284C&dq=Progress+in+Alcohol+Research&source=gbs_navlinks_s
https://books.google.co.in/books?id=WX-E15YJ284C&dq=Progress+in+Alcohol+Research&source=gbs_navlinks_s
https://books.google.co.in/books?id=WX-E15YJ284C&dq=Progress+in+Alcohol+Research&source=gbs_navlinks_s
https://books.google.co.in/books?id=WX-E15YJ284C&dq=Progress+in+Alcohol+Research&source=gbs_navlinks_s
https://www.ncbi.nlm.nih.gov/pubmed/2758218
https://www.ncbi.nlm.nih.gov/pubmed/2758218
https://www.ncbi.nlm.nih.gov/pubmed/2758218
https://www.ncbi.nlm.nih.gov/pubmed/2158788
https://www.ncbi.nlm.nih.gov/pubmed/2158788
https://www.ncbi.nlm.nih.gov/pubmed/2158788
https://www.ncbi.nlm.nih.gov/pubmed/2314626
https://www.ncbi.nlm.nih.gov/pubmed/2314626
https://www.ncbi.nlm.nih.gov/pubmed/2314626
https://www.ncbi.nlm.nih.gov/pubmed/2366950
https://www.ncbi.nlm.nih.gov/pubmed/2366950
https://www.ncbi.nlm.nih.gov/pubmed/2366950
https://www.ncbi.nlm.nih.gov/pubmed/2366950
https://books.google.co.in/books?id=O4D1xQEACAAJ&dq=Encyclopedia+of+Human+Biology+1991+volume+6&hl=en&sa=X&ved=0ahUKEwi87cfN7P_mAhXRmeYKHfJoCucQ6AEIKTAA
https://books.google.co.in/books?id=O4D1xQEACAAJ&dq=Encyclopedia+of+Human+Biology+1991+volume+6&hl=en&sa=X&ved=0ahUKEwi87cfN7P_mAhXRmeYKHfJoCucQ6AEIKTAA
https://books.google.co.in/books?id=O4D1xQEACAAJ&dq=Encyclopedia+of+Human+Biology+1991+volume+6&hl=en&sa=X&ved=0ahUKEwi87cfN7P_mAhXRmeYKHfJoCucQ6AEIKTAA
https://www.ncbi.nlm.nih.gov/pubmed/6399212
https://www.ncbi.nlm.nih.gov/pubmed/6399212
https://www.ncbi.nlm.nih.gov/pubmed/1669023
https://www.ncbi.nlm.nih.gov/pubmed/1669023
https://www.ncbi.nlm.nih.gov/pubmed/1669023
https://www.ncbi.nlm.nih.gov/pubmed/1420262
https://www.ncbi.nlm.nih.gov/pubmed/1420262
https://www.ncbi.nlm.nih.gov/pubmed/1420262
https://www.ncbi.nlm.nih.gov/pubmed/1844545
https://www.ncbi.nlm.nih.gov/pubmed/1844545
https://www.ncbi.nlm.nih.gov/pubmed/1844545
https://www.ncbi.nlm.nih.gov/pubmed/1844545
https://www.ncbi.nlm.nih.gov/pubmed/8293788
https://www.ncbi.nlm.nih.gov/pubmed/8293788
https://www.ncbi.nlm.nih.gov/pubmed/8293788
https://www.ncbi.nlm.nih.gov/pubmed/8223954
https://www.ncbi.nlm.nih.gov/pubmed/8223954
https://www.ncbi.nlm.nih.gov/pubmed/8223954
https://www.ncbi.nlm.nih.gov/pubmed/8116849
https://www.ncbi.nlm.nih.gov/pubmed/8116849
https://www.ncbi.nlm.nih.gov/pubmed/8116849
https://www.ncbi.nlm.nih.gov/pubmed/8116849
https://www.ncbi.nlm.nih.gov/pubmed/8123219
https://www.ncbi.nlm.nih.gov/pubmed/8123219
https://www.ncbi.nlm.nih.gov/pubmed/8123219
https://www.ncbi.nlm.nih.gov/pubmed/8123219
https://www.ncbi.nlm.nih.gov/pubmed/8138965
https://www.ncbi.nlm.nih.gov/pubmed/8138965
https://www.ncbi.nlm.nih.gov/pubmed/8138965
https://www.ncbi.nlm.nih.gov/pubmed/7847586
https://www.ncbi.nlm.nih.gov/pubmed/7847586
https://www.ncbi.nlm.nih.gov/pubmed/7847586
https://www.ncbi.nlm.nih.gov/pubmed/7847586
https://www.ncbi.nlm.nih.gov/pubmed/7847586
https://www.ncbi.nlm.nih.gov/pubmed/8903837
https://www.ncbi.nlm.nih.gov/pubmed/8903837
https://www.ncbi.nlm.nih.gov/pubmed/8903837
https://www.ncbi.nlm.nih.gov/pubmed/7772264
https://www.ncbi.nlm.nih.gov/pubmed/7772264
https://www.ncbi.nlm.nih.gov/pubmed/7772264
https://www.ncbi.nlm.nih.gov/pubmed/7639959
https://www.ncbi.nlm.nih.gov/pubmed/7639959
https://www.ncbi.nlm.nih.gov/pubmed/7639959
https://www.ncbi.nlm.nih.gov/pubmed/10507473
https://www.ncbi.nlm.nih.gov/pubmed/10507473
https://www.ncbi.nlm.nih.gov/pubmed/10507473
https://www.ncbi.nlm.nih.gov/pubmed/8519436
https://www.ncbi.nlm.nih.gov/pubmed/8519436
https://www.ncbi.nlm.nih.gov/pubmed/8519436
https://www.ncbi.nlm.nih.gov/pubmed/10548155
https://www.ncbi.nlm.nih.gov/pubmed/10548155
https://www.ncbi.nlm.nih.gov/pubmed/10548155
https://www.ncbi.nlm.nih.gov/pubmed/8864483
https://www.ncbi.nlm.nih.gov/pubmed/8864483
https://www.ncbi.nlm.nih.gov/pubmed/8864483
https://books.google.co.in/books?id=9hnDqRDERHsC&dq=The+Pharmacology+of+Alcohol+and+Alcohol+Dependence&source=gbs_navlinks_s
https://books.google.co.in/books?id=9hnDqRDERHsC&dq=The+Pharmacology+of+Alcohol+and+Alcohol+Dependence&source=gbs_navlinks_s
https://books.google.co.in/books?id=9hnDqRDERHsC&dq=The+Pharmacology+of+Alcohol+and+Alcohol+Dependence&source=gbs_navlinks_s
https://books.google.co.in/books?id=9hnDqRDERHsC&dq=The+Pharmacology+of+Alcohol+and+Alcohol+Dependence&source=gbs_navlinks_s
https://www.ncbi.nlm.nih.gov/pubmed/8888948
https://www.ncbi.nlm.nih.gov/pubmed/8888948
https://www.ncbi.nlm.nih.gov/pubmed/8888948
https://www.ncbi.nlm.nih.gov/pubmed/8880753
https://www.ncbi.nlm.nih.gov/pubmed/8880753
https://www.ncbi.nlm.nih.gov/pubmed/8880753
https://www.ncbi.nlm.nih.gov/pubmed/8880753
https://www.ncbi.nlm.nih.gov/pubmed/8957268
https://www.ncbi.nlm.nih.gov/pubmed/8957268
https://www.ncbi.nlm.nih.gov/pubmed/8957268
https://www.ncbi.nlm.nih.gov/pubmed/8957268
https://www.ncbi.nlm.nih.gov/pubmed/8994229
https://www.ncbi.nlm.nih.gov/pubmed/8994229
https://www.ncbi.nlm.nih.gov/pubmed/8994229
https://www.ncbi.nlm.nih.gov/pubmed/9195892
https://www.ncbi.nlm.nih.gov/pubmed/9195892
https://www.ncbi.nlm.nih.gov/pubmed/9195892
https://www.ncbi.nlm.nih.gov/pubmed/9296515
https://www.ncbi.nlm.nih.gov/pubmed/9296515
https://www.ncbi.nlm.nih.gov/pubmed/9296515
https://www.ncbi.nlm.nih.gov/pubmed/9296515
https://www.ncbi.nlm.nih.gov/pubmed/9456006
https://www.ncbi.nlm.nih.gov/pubmed/9456006
https://www.ncbi.nlm.nih.gov/pubmed/9456006
https://www.ncbi.nlm.nih.gov/pubmed/9456006
https://www.ncbi.nlm.nih.gov/pubmed/9456006


Citation: Altura BM, Gebrewold A, Carella A, Altura BT (2020) Why Functional Non-Invasive Near-Infrared Spectroscopy Coupled with 31P-Nuclear Magnetic 
Resonance Spectroscopy should be used to Predict, Diagnose and Manage Substance Abuse-Induced Strokes and Deaths: A Personal Perspective. J Addict Addictv 
Disord 7: 32.

• Page 5 of 7 •

J Addict Addictv Disord ISSN: 2578-7276, Open Access Journal
DOI: 10.24966/AAD-7276/100032

Volume 7 • Issue 1 • 100032

57. Altura BT, Memon ZS, Zhang A, Cheng TP, Slverman R, et al (1997) 
Low levels of serum ionized magnesium are found in stroke patients ear-
ly after stroke which results in rapid elevation in cytosolic free calcium 
and spasm in cerebral vascular muscle cells. NeurosciLett 230: 37-40.

58. Morrill GA, Gupta RK, Kostellow AB, Ma GY, Zhang A, et al. (1997) 
Mg2+ modulates membrane lipids in vascular smooth muscle: A link to 
atherogenesis. FEBS Lett 408: 191-194.

59. Altura BM, Weaver C, Gebrewold A, Altura BT, Gupta RK (1998) Con-
tinuous osmotic mini-pump infusion of alcohol into brain decreases 
brain [Mg2+] and brain bioenergetics and enhances susceptibility to hem-
orrhagic stroke: An in-vivo 31P-NMR study. Alcohol 15: 113-117.

60. Altura BM, Gebrewold A, Zhang A, Altura BT, Gupta RK (1998) Mag-
nesium deficiency exacerbates brain injury and stroke mortality induced 
by alcohol: A 31P-NMR study. Alcohol 15: 181-183.

61. Altura BM, Gebrewold A (1998) Pyrrolidine dithiocarbamate attenuates 
alcohol-induced leukocyte-endothelial cell interaction and cerebral vas-
cular damage in rats: Possible role of activation of transcription factor 
NF-kappa B in alcohol brain pathology. Alcohol 16: 25-28.

62. Ludvig N, Fox SE, Kubie JL, Altura BM, Altura BT (1998) Application 
of the combined single-cell recording /intracerebralmicrodialysis meth-
od to alcohol research in freely moving animals. Alcohol Clin Exp Res 
22: 41-50.

63. Zheng T, Li W, Zhang A, Altura BM, Altura BT (1998) Staurosporine 
and H7 attenuate ethanol-induced elevation in [Ca2+]I in cultured canine 
cerebral vascular smooth muscle cells. Neurosci Lett 241: 139-142.

64. Ema M, Gebrewold A, Altura BT, Zhang A, Altura BM (1998) Alco-
hol-induced vascular damage of brain is ameliorated by administration 
of magnesium. Alcohol 15: 95-103.

65. Altura BM, Altura BT (1999) Association of alcohol in brain injury, 
headaches, and stroke with brain-tissue and serum levels of magnesium: 
A review of recent findings mechanisms of action. Alcohol 19: 119-130.

66. Yang ZW, Wang J, Zheng T, Altura BT, Altura BM (2001) Ethanol-in-
duced contractions of cerebral arteries: role of tyrosine and mitogen-ac-
tivated protein kinases. Stroke 32: 249-257.

67. Altura BM, Zhang A, Cheng TP, Altura BT (2001) Extracellular magne-
sium regulates nuclear and perinuclear free ionized calcium in cerebral 
vascular smooth muscle cells: Possible relation to alcohol and central 
nervous system injury. Alcohol 23: 83-90.

68. Yang ZW, Wang J, Zhang A, Altura BT, Altura BM (2001) Importance 
of PKC and PI3Ks in ethanol-induced contraction of cerebral arterial 
smooth muscle. Am J Physiol Heart Circ Physiol 280: 2144-2152.

69. Barbour RL, Gebrewold A, Altura BT, Altura BM (2002) Optical spec-
troscopy and prevention of deleterious cerebral vascular effects of etha-
nol by magnesium ions. Eur J Pharmacol 447: 79-86.

70. Altura BM, Gebrewold A, Zheng T, Altura BT (2002) Sphingomyelinase 
and ceramide analogs induce vasoconstriction and leukocyte-endothelial 
interactions in cerebral venules in the intact rat brain: Insight into mech-
anisms and possible relation to brain injury. Brain Res Bull 58: 271-278.

71. Altura BM, Gebrewold A, Zhang A, Altura BT (2002) Role of leukocytes 
in ethanol-induced microvascular injury in the rat brain situ: Potential 
role in alcohol brain pathology and stroke. Eur J Pharmacol 448: 89-94.

72. Yang ZW, Wang J, Zheng T, Altura BT, Altura BM (2002) Roles of ty-
rosine kinase-, 1-phosphatidylinositol 3-kinase-, and mitogen-activated 
protein kinase-signaling pathways in ethanol-induced contractions of rat 
aortic smooth muscle: Possible relation to alcohol-induced hypertension. 
Alcohol 28: 17-28.

73. Su J, Li JF, Li W, Altura BT, Altura BM (2003) Cocaine induces apopto-
sis in cerebral vascular muscle cells: Potential roles in strokes and brain 
damage. Eur J Pharmacol 482: 61-66.

74. Su J, Li JF, Li W, Altura BT, Altura BM (2004) Cocaine induces apopto-
sis in primary cultured rat aortic smooth muscle cells: Possible relation-
ship to aortic dissection, atherosclerosis and hypertension. Int J Toxicol 
23: 233-237.

75. Kaku DA (1990) Emergence of recreational drug abuse as a major risk 
factor for stroke in young adults. Ann Int Med 113: 821-827.

76. Levine SR, Brust JC, Futrell N, Ho KL, Blake D, et al. (1990) Cerebro-
vascular complications of the use of the crack form of alkaloidal cocaine. 
N Engl J Med 323: 699-704.

77. Levine SR, Brust JC, Futrell N, Brass LM, Blake D, et al. (1991) A com-
parative study of the cerebrovascular complications of cocaine: alkaloi-
dal versus hydrochloride: A review. Neurology 41: 1173.

78. Sloan MA, Kittner SJ, Rigamonti D, Price TR (1991) Occurrence of 
stroke associated with use/abuse of drugs. Neurology 41: 1358-1364.

79. Brust JCM (1995) Stroke and substance abuse. In: Stroke: Pathophysi-
ology, Diagnosis, and Management. Churchill-Livingstone, New York, 
USA.Pg no: 979-1000.

80. Brust JC (2004) Neurological Aspects of Substance Abuse. Butter-
worth-Heinemann, London, UK.

81. Brust JCM, Ritcher R (1977) Stroke associated with cocaine abuse. NY 
State J Med 77: 1471.

82. Cahill DW, Knipp H, Mosser J (1981) Intracranial hemorrhage wkth am-
phetamine abuse. Neurol 31: 1058-1059.

83. Perez Jr JA, Arsura EL, Strategos S (1999) Methamphetamine-related 
stroke: Four cases. J Emerg Med 17: 469-471.

84. Esse K, Fossati-Bellani M, Traylor A, Martin-Schild S (2011) Epidemic 
of illicit use, mechanisms of action/addiction and stroke as a health haz-
ard. Brain Behav 1: 44-54.

85. Altura BM, Zhang A, Shah NC, Shah GJ, Gebrewold A, et al. (2016) 
Euphoria from drinking alcoholic beverages may be due to reversible 
constriction of cerebral blood vessels: Potential roles of unrecognized 
ionized hypomagnesemia, and release of ceramides and platelet-activat-
ing factor. Clin Res and Trials 2: 242-245.

86. Lappin JM, Darke S, Farrell M (2017) Stroke and methamphetamine 
use in young adults. Neurol, Neurosurg , and Psychiatr 88: 1079-1091.

87. Altura BM, Gebrewold A, Carella A, Shah NC, Shah GJ, et al. (2018) 
Increased risk of stroke using marijuana-cannabis products: Evidence 
for dangerous effects on brain circulation and the unrecognized roles of 
magnesium. Drugs and Alcohol Addiction 1: 1-6.

88. Altura BM, Carella A, Gebrewold A, Shah NC, Shah GJ, et al. (2019) 
Why there is an increased number of deaths from heroin mixed with fen-
tanyl in the USA: Potential roles of unrecognized hypomagnesemia and 
elevated levels of ceramides and platelet-activating factor particularly 
in brain stem and potential relationship to Euphoria and hallucinations. 
Acta Scientific Pharmac Sci 3: 55-62.

89. Altura BM, Gebrewold A, Carella A, Shah NC, Shah GJ, et al. (2019) 
Stroke, headaches and hallucinations: Real dangers of the recreational 
use of amphetamines and ecstasy-like drugs: Unrecognized role of hy-
pomagnesemia. EC Pharmacol 7: 646-652.

90. Hampson NB, Caatporesi EM, Stolp BW, Moon RE, Shook JE, et al. 
(1990) Cerebral oxygen availability by NIR spectroscopy during tran-
sient hypoxia in humans. J Appl Physiol 69: 907-913.

91. Al-Rawi PG, Kirkpatrick PJ (2004) Tissue oxygen index: Thresholds 
for cerebral ischemia using near-infraredspectroscopy. Stroke 37: 2720-
2725.

http://doi.org/10.24966/AAD-7276/100032
https://www.ncbi.nlm.nih.gov/pubmed/9259458
https://www.ncbi.nlm.nih.gov/pubmed/9259458
https://www.ncbi.nlm.nih.gov/pubmed/9259458
https://www.ncbi.nlm.nih.gov/pubmed/9259458
https://www.ncbi.nlm.nih.gov/pubmed/9187365
https://www.ncbi.nlm.nih.gov/pubmed/9187365
https://www.ncbi.nlm.nih.gov/pubmed/9187365
https://www.ncbi.nlm.nih.gov/pubmed/9476957
https://www.ncbi.nlm.nih.gov/pubmed/9476957
https://www.ncbi.nlm.nih.gov/pubmed/9476957
https://www.ncbi.nlm.nih.gov/pubmed/9476957
https://www.ncbi.nlm.nih.gov/pubmed/9539373
https://www.ncbi.nlm.nih.gov/pubmed/9539373
https://www.ncbi.nlm.nih.gov/pubmed/9539373
https://www.ncbi.nlm.nih.gov/pubmed/9650633
https://www.ncbi.nlm.nih.gov/pubmed/9650633
https://www.ncbi.nlm.nih.gov/pubmed/9650633
https://www.ncbi.nlm.nih.gov/pubmed/9650633
https://www.ncbi.nlm.nih.gov/pubmed/9514284
https://www.ncbi.nlm.nih.gov/pubmed/9514284
https://www.ncbi.nlm.nih.gov/pubmed/9514284
https://www.ncbi.nlm.nih.gov/pubmed/9514284
https://www.ncbi.nlm.nih.gov/pubmed/9507940
https://www.ncbi.nlm.nih.gov/pubmed/9507940
https://www.ncbi.nlm.nih.gov/pubmed/9507940
https://www.ncbi.nlm.nih.gov/pubmed/9476955
https://www.ncbi.nlm.nih.gov/pubmed/9476955
https://www.ncbi.nlm.nih.gov/pubmed/9476955
https://www.ncbi.nlm.nih.gov/pubmed/10548155
https://www.ncbi.nlm.nih.gov/pubmed/10548155
https://www.ncbi.nlm.nih.gov/pubmed/10548155
https://www.ncbi.nlm.nih.gov/pubmed/11136944
https://www.ncbi.nlm.nih.gov/pubmed/11136944
https://www.ncbi.nlm.nih.gov/pubmed/11136944
https://www.ncbi.nlm.nih.gov/pubmed/11331105
https://www.ncbi.nlm.nih.gov/pubmed/11331105
https://www.ncbi.nlm.nih.gov/pubmed/11331105
https://www.ncbi.nlm.nih.gov/pubmed/11331105
https://www.ncbi.nlm.nih.gov/pubmed/11299216
https://www.ncbi.nlm.nih.gov/pubmed/11299216
https://www.ncbi.nlm.nih.gov/pubmed/11299216
https://www.ncbi.nlm.nih.gov/pubmed/12128152
https://www.ncbi.nlm.nih.gov/pubmed/12128152
https://www.ncbi.nlm.nih.gov/pubmed/12128152
https://www.ncbi.nlm.nih.gov/pubmed/12128152
https://www.ncbi.nlm.nih.gov/pubmed/12126976
https://www.ncbi.nlm.nih.gov/pubmed/12126976
https://www.ncbi.nlm.nih.gov/pubmed/12126976
https://www.ncbi.nlm.nih.gov/pubmed/12377357
https://www.ncbi.nlm.nih.gov/pubmed/12377357
https://www.ncbi.nlm.nih.gov/pubmed/12377357
https://www.ncbi.nlm.nih.gov/pubmed/12377357
https://www.ncbi.nlm.nih.gov/pubmed/12377357
https://www.ncbi.nlm.nih.gov/pubmed/14660005
https://www.ncbi.nlm.nih.gov/pubmed/14660005
https://www.ncbi.nlm.nih.gov/pubmed/14660005
https://journals.sagepub.com/doi/10.1080/10915810490471361
https://journals.sagepub.com/doi/10.1080/10915810490471361
https://journals.sagepub.com/doi/10.1080/10915810490471361
https://journals.sagepub.com/doi/10.1080/10915810490471361
https://www.ncbi.nlm.nih.gov/pubmed/2240897
https://www.ncbi.nlm.nih.gov/pubmed/2240897
https://www.nejm.org/doi/full/10.1056/NEJM199009133231102
https://www.nejm.org/doi/full/10.1056/NEJM199009133231102
https://www.nejm.org/doi/full/10.1056/NEJM199009133231102
https://www.ncbi.nlm.nih.gov/pubmed/1866000
https://www.ncbi.nlm.nih.gov/pubmed/1866000
https://www.ncbi.nlm.nih.gov/pubmed/1866000
https://www.ncbi.nlm.nih.gov/pubmed/1891081
https://www.ncbi.nlm.nih.gov/pubmed/1891081
https://www.jvascsurg.org/article/S0741-5214(99)70063-7/fulltext
https://www.jvascsurg.org/article/S0741-5214(99)70063-7/fulltext
https://www.jvascsurg.org/article/S0741-5214(99)70063-7/fulltext
https://www.elsevier.com/books/neurological-aspects-of-substance-abuse/9780750673136
https://www.elsevier.com/books/neurological-aspects-of-substance-abuse/9780750673136
https://www.medlink.com/article/stroke_associated_with_drug_abuse
https://www.medlink.com/article/stroke_associated_with_drug_abuse
https://www.ncbi.nlm.nih.gov/pubmed/7191505
https://www.ncbi.nlm.nih.gov/pubmed/7191505
https://www.ncbi.nlm.nih.gov/pubmed/10338241
https://www.ncbi.nlm.nih.gov/pubmed/10338241
https://www.ncbi.nlm.nih.gov/pubmed/22398980
https://www.ncbi.nlm.nih.gov/pubmed/22398980
https://www.ncbi.nlm.nih.gov/pubmed/22398980
https://www.oatext.com/Euphoria-from-drinking-alcoholic-beverages-may-be-due-to-reversible-constriction-of-cerebral-blood-vessels-potential-roles-of-unrecognized-ionized-hypomagnesemia,-and-release-of-ceramides-and-platelet-activating-factor.php
https://www.oatext.com/Euphoria-from-drinking-alcoholic-beverages-may-be-due-to-reversible-constriction-of-cerebral-blood-vessels-potential-roles-of-unrecognized-ionized-hypomagnesemia,-and-release-of-ceramides-and-platelet-activating-factor.php
https://www.oatext.com/Euphoria-from-drinking-alcoholic-beverages-may-be-due-to-reversible-constriction-of-cerebral-blood-vessels-potential-roles-of-unrecognized-ionized-hypomagnesemia,-and-release-of-ceramides-and-platelet-activating-factor.php
https://www.oatext.com/Euphoria-from-drinking-alcoholic-beverages-may-be-due-to-reversible-constriction-of-cerebral-blood-vessels-potential-roles-of-unrecognized-ionized-hypomagnesemia,-and-release-of-ceramides-and-platelet-activating-factor.php
https://www.oatext.com/Euphoria-from-drinking-alcoholic-beverages-may-be-due-to-reversible-constriction-of-cerebral-blood-vessels-potential-roles-of-unrecognized-ionized-hypomagnesemia,-and-release-of-ceramides-and-platelet-activating-factor.php
https://jnnp.bmj.com/content/88/12/1079
https://jnnp.bmj.com/content/88/12/1079
http://sciaeon.org/articles/Increased-Risk-of-Stroke-using-Marijuana-Cannabis-Products-Evidence-for-Dangerous-Effects-on-Brain-Circulation-and-the-Unrecognized-Roles-of-Magnesium.pdf
http://sciaeon.org/articles/Increased-Risk-of-Stroke-using-Marijuana-Cannabis-Products-Evidence-for-Dangerous-Effects-on-Brain-Circulation-and-the-Unrecognized-Roles-of-Magnesium.pdf
http://sciaeon.org/articles/Increased-Risk-of-Stroke-using-Marijuana-Cannabis-Products-Evidence-for-Dangerous-Effects-on-Brain-Circulation-and-the-Unrecognized-Roles-of-Magnesium.pdf
http://sciaeon.org/articles/Increased-Risk-of-Stroke-using-Marijuana-Cannabis-Products-Evidence-for-Dangerous-Effects-on-Brain-Circulation-and-the-Unrecognized-Roles-of-Magnesium.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0340.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0340.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0340.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0340.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0340.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0340.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00320.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00320.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00320.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00320.pdf
https://www.ncbi.nlm.nih.gov/pubmed/2174031
https://www.ncbi.nlm.nih.gov/pubmed/2174031
https://www.ncbi.nlm.nih.gov/pubmed/2174031
https://www.ncbi.nlm.nih.gov/pubmed/17008623
https://www.ncbi.nlm.nih.gov/pubmed/17008623
https://www.ncbi.nlm.nih.gov/pubmed/17008623


Citation: Altura BM, Gebrewold A, Carella A, Altura BT (2020) Why Functional Non-Invasive Near-Infrared Spectroscopy Coupled with 31P-Nuclear Magnetic 
Resonance Spectroscopy should be used to Predict, Diagnose and Manage Substance Abuse-Induced Strokes and Deaths: A Personal Perspective. J Addict Addictv 
Disord 7: 32.

• Page 6 of 7 •

J Addict Addictv Disord ISSN: 2578-7276, Open Access Journal
DOI: 10.24966/AAD-7276/100032

Volume 7 • Issue 1 • 100032

92. Cuccia DJ, Abookasis D, Frostig RD, Tromberg BJ (2009) Quantitative 
in vivo imaging of tissue absorption, scattering, and hemoglobin concen-
tration in rat cortex using spatially modulated structural light, Chapter 
12. In: In vivo Optical Imaging of Brain Function, 2nd Ed, Frostig RD, ed. 
CRC Press, Boca Raton (Fl).

93. Villinger A, Chance B (1997) Non-invasive optical spectroscopy and im-
aging of human brain function. Trends in Neurosci 20: 435-442.

94. Altura BM, Gebrewold A, Barbour RL, Wu F, Altura BT (2019) Optical 
spectroscopy and prevention of deleterious brain-damaging cerebral vas-
cular effects of cocaine by magnesium ions: Effects on brain mitochon-
drial oxidase, deoxyhemoglobin, ceramide and sphingomyelin levels and 
their potential application to human substance abuse. Int J Cardiol and 
Res 6: 137-143.

95. Altura BM, Shah NC, Shah GJ, Altura BT (2017) Regulated RIPK3 
necroptosis is produced in cardiovascular tissues and cells in dietary 
magnesium deficiency: Roles of cytokines and their potential importance 
in inflammation and atherogenesis. J Med Surg Pathol 2: 1000e104.

96. Altura BM, Gebrewold A, Carella A, Zhang A, Shah NC, et al. (2018) 
Regulated ferroptosis is produced in cardiovascular tissues and cells in 
dietary magnesium deficiency: Initiation of roles of glutathione, mito-
chondrial alterations and lipid peroxidation in inflammation and athero-
genesis. EC Pharmacol and Toxicol 6: 535-541.

97. Altura BM, Gebrewold A, Carella A, Zhang A, Shah NC, et al. (2019) 
Regulated pyroptosisis produced in cardiovascular tissues and cells in 
dietary magnesium deficiency: Cross-talk with cytokines, PAF, telomer-
ases and aging. EC Pharmacol and Toxicol 7: 25-30.

http://doi.org/10.24966/AAD-7276/100032
https://www.ncbi.nlm.nih.gov/pubmed/26844326
https://www.ncbi.nlm.nih.gov/pubmed/26844326
https://www.ncbi.nlm.nih.gov/pubmed/26844326
https://www.ncbi.nlm.nih.gov/pubmed/26844326
https://www.ncbi.nlm.nih.gov/pubmed/26844326
https://www.ncbi.nlm.nih.gov/pubmed/9347608
https://www.ncbi.nlm.nih.gov/pubmed/9347608
https://scidoc.org/IJCRR-2470-4563-06-101.php
https://scidoc.org/IJCRR-2470-4563-06-101.php
https://scidoc.org/IJCRR-2470-4563-06-101.php
https://scidoc.org/IJCRR-2470-4563-06-101.php
https://scidoc.org/IJCRR-2470-4563-06-101.php
https://scidoc.org/IJCRR-2470-4563-06-101.php
https://www.longdom.org/open-access/regulated-ripk3-necroptosis-is-produced-in-cardiovascular-tissues-and-cells-indietary-magnesium-deficiency-roles-of-cytokines-and.pdf
https://www.longdom.org/open-access/regulated-ripk3-necroptosis-is-produced-in-cardiovascular-tissues-and-cells-indietary-magnesium-deficiency-roles-of-cytokines-and.pdf
https://www.longdom.org/open-access/regulated-ripk3-necroptosis-is-produced-in-cardiovascular-tissues-and-cells-indietary-magnesium-deficiency-roles-of-cytokines-and.pdf
https://www.longdom.org/open-access/regulated-ripk3-necroptosis-is-produced-in-cardiovascular-tissues-and-cells-indietary-magnesium-deficiency-roles-of-cytokines-and.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00194.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00194.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00194.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00194.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-06-00194.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00373.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00373.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00373.pdf
https://www.ecronicon.com/ecpt/pdf/ECPT-07-00373.pdf


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: http://www.heraldopenaccess.us/Online-Submission.php

Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

