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SECTION 1; INTRODUCTION

Microhe: The Anatomical Adventure is a computer program
directed at a number of diverse users with differing goals. The
hest way to describe Microbe is to do it twice.

MICROBE: The Game

Microbe is antaction packed
exciting adventure game in
which you plan and execute a
complex mission in an environ-
ment that is both familiar and
utterly alien: the human body.
While the places, objects, and
hazards you face may have
familiar names, you have
never before seen them from
this point of view,

Strategic planning, adven-
ture-like problem solving, and
arcade-like fast action response
are all required to make your
way through the maze of
vessels in the body to the
brain, - Can you accomplish
your mission in time and save
the critically injured patient
while fending ofl altacking
hacleria and parasites and
dodging clots and tumors?
Only time will tell,

MICROBE: The Educator

Microbe is an educattonal
simulation of both the humar
body and its contents and the
operation of a sophistirated
rescarch submarine, The in-
formation  presented  in
Microbe on a wide variety of
topics is designed to be hoth
interesting and challencing to
students “fram  grade s honl
through colleer up to medicat
students and physicianc wish-
ing 1o hrush up on their -
munology and diagnostics. The
difficulty level and information
recaired from the player can
bhe varied to maintain the
proper challenge for carh of
those diverse groups. The pro-
gram also presents informe
tion on a variely of health anrd
safoty topics from rokieg
and drinking, to seat el and
safely rules. There is ~ome-
thing for everyone in Mirobe

The original design of Microbe was done jointly by Robert C,
Clardy and Alan H. Zalta, M.D., a physician and resident



ophthalmic surgeon at the University of Ackansas for Medical
Sciences, in Little Rock, Arkansas. In addition to Dr. Zalta's own
experience, rescarch was done to insure that all aspects of the
game were medically correct and realistic. A bibliography of the
primary sources appears at the end of this handbook.

The program includes a wealth of information about anatomy,
immunology, the effects of brain damage, medical emergencies,

drugs and their uses, and the many ailments that the body is
subject to. The tatter includes both injuries such as hemarrhages
and clots, as well as the myriad bacteria, viruses, parasites, and
fungii that may infect the body. While you can learn much about

medicine from this program, remember that medicine is too,

complex a subjoct with too many dangers to be practiced by the
“novice. DO NOT try:to apply the information in this game to

sell-diagnosis or treatment. You do not have the viewpoint that .

this game presents, 50 your own guesses could nol be as

" accurate as the diagnosis of a gqualified physician.

For the sake of game playability, several liberties were taken .-

These are described.in detail at the end of the Physician’s

- Reference manual.

SECTION 2: SCENARIO

On January 14, 1990, a long term secret government project
was finally completed. A miniaturization device had been built
that could shrink any form of matiér down to microscopic size
without altering its essential structure and form. Subsequent
testing of this device revealed that o submarine and crew could
be miniaturized and injected into a human body. While the
initial work on the miniaturizer was for military purposes, this
spin-off application revolutionized medical research and micro-
surgery. In particular, many delicate operations within the brain
which heretofore had been inoperable, could now be cured
using this revolutionary technique.

In November 1990, an organization was formed to monitor
and direct the miniaturization surgery activities of all the
countries that had become involved., That organization was
called Miniaturization: International Centralized Research
Organization or M.LC.R.O. for ' short. Utilizing specially
designed submarines (referred to as Microbes), they have been
treating critically injured patients since that time.

You are a newly trained Microbe commander and are about to
embark on your first mission,

SECTION 3: GETTING STARTED

To begin playing MICROBE place the diskette in your disk
diive and turn on your computer. The game, will automatically
run. You will first be asked 1o press ‘C to conlinue a previously
savedd game, Press any key to slart a new game. If you sclect a
new game, you will be presented with a number of options to
choose from. These are explained in SECTION 4. You may then
select a case (see SECTION 5) and begin your mission.

7



SECTION 4: VAR!A_TIONSOF PLAY

When you begin a Microbe mission, you will be presented
with the options listed in Table 1. The play of a game can be
changed drastically by selecting among these options. The
options in effect will be shown in inverse on your screen. To
select any other option, simply press the number adjacent to
each. The default choices {the selection which will be in effect if
the adjoining number is not pressed) are indicated in
parentheses below. The variations among options are as follows:

TABLE 1
MISSION OPTIONS

(1) PLAYERS (default = ONE) - Microbe is set up for indi-
vidual or group play. Anywhere from one to ten people can -
play the game, With one player information is provided

" from the sub's physician. More than one player requires
more use of the manuals. Refer to the Group Play section.

(2) BACKGROUND (default = GAMER) - The sub's physi-
cian will provide you with diagnostic and treatment infor-
mation if you do not specify that you have medical know-
[edpe. STUDENT and PHYSICIAN players will be provided
less information by the program.

(3) SKILL (default = 1) - There are three different skill
levels, At higher numbered skill levels, the game becomes
increasingly difficult. There are more attacks, faster play,
more hits from altackers, worse damage from each hit, less
air, less fule, and less time at higher skill levels. You also pet
more points for successful actions at each higher skill level
you sclect. At the highest level (3), the game pause feature
{ESC key) is nat available during attacks.

4

(4) TALKING APPLE (default = NO) - I vou have g
VOTRAX Type and Talk, LCHO-GP or comparable speer iy
synthesizer attached o your Apple, sefectves, The progra:
assumes that such a device is in slot 30 Your obos
compuler can then speak to you as required,

(3) EMPHASIS (default = HEALTH/SATETY) - This aptian
refors to the types of cases you will be working on,
FIEALTHUSATETY cases ate children and young aduhs -~ ho
have been. injured in a home or driving accident. Topies
covered include seat belts, drinking while driving, no sarety
lights or helnicts, elc, MEDICINE cases are gencrally elider
acults with either medical emergencies (such as stroke,
heart altack, Or tumorst or injurics sustained during attacks
of one sort or another. MEDICINE cases also typicatlv bave
maore degenerative problems such as emphysemic funps.
cirrhosis of the liver, ateriosclerotic vessels, etc.

GROUP PLAY

With more than one player, the Microbe game is altered Lese

information is provided by the ship’s computer, requi-ira the
players make more use of the various handboeoks durira the
mission. Specifically, the following changes occur...

(1) The blip indicating the sub’s position on the variouos
navigational body maps is omitted. Players must track their
position using the Navigator's Chartbonk.

(2) The prescription feature of the on-hoard physician s
omitted. Players must refer to the Physician’s Reference tor
appropriate treatments,

(3) The conclusions to be drawn from a blood sample are
omitted. Players must interpret immunogen levels using the
charts in the Physician’s Reference.

(4) Circuit breaker activation is required as detailed i the
Technician's Manual.

When a group plays, duties should be divided as indicated

below. When an emergency situation or attack occurs, ESC

5



should be pressod to hall the game while the appropriate course
of action is discussed. Similarly, the game can be halled
periodically to allow players to rotate positions, giving everyone
a chance ab cach position,

N

POSITION FUNCTION .
i, Keyboard - Command inputs.
2. - Paddle 0-taseraim and fire.
3. Paddlle 1 - Sub steering and speed control

(Somewhat tricky. Practice this Larcfuiiy)
Technictan’s Manual
Navigator's Chanthook
Physician’s Reference
Captain's i-landimok

~p oL s

1 or more. players can réfer to each manual contnnuousiy as
required during the mission,

6
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SECTION 5: SELECTING A CASE

Alter you have specified the play Options you desire, you can

{lip through the M.L.C.R.O. cascbook and select a case. If the

first case displayed is not to your taste, peess the space bar. ipr )
another, When you findd one you like, press RETURN to accept ™
it. Al palients are frozen in cryogenic stas:s, $o there is no more

" urgency for one over another.

' In selecting a case, you should make note of the victim’s past
medical history. A patient with emphysema from smoking and
cirrhosis of the liver from excessive drinking will introduce more
prablems in the mission than will. a healthy patient. The
Physician’s Reference book dascussos pre existing medical
pro!:tomq in more detail.

" You should also make note of any aflergies the patient may
have. In the patient’s weakened condition, causing an allergic
I’('.ILH()H by administering the wrong drug could prove fatal.

 Alter you accept a case, a summary descnptson of the medical
problem is presented. Make particular note of the location and -
nature of the problem you are being sent in 1o cure. Do not
waste . time searching brain vessels for. the correct lesion
{damage). The various lesions that you may have to deal with are "
listed in Table 2 while Table 3 lists the vessels in the brain where
the damage may occur and the associated symptoms. Refer 1o
the Navigator's Chartbook for the locahon of each vessel in the
hram



LESION

THROMBLUS
FHEMANGIOMA

ANEURYSM
TUMOR
FRAGMENT

HEMORRHAGE

TABLE 2

BRAIN LESIONS
DESCRIPTION TREATMENT
Blood clotlodged in vessel, LASER
Vascular tumor blocking © LASER
vessel. ' : ‘
Weakenod vessel wall-has GELFOAM
ballooned out and may
brurrst. Co
Tissue growth blocking LASER

vessel. Examples include

Clioma, Meningioma, etc.

Piece of bone, bullet, LASER
shrapnel, etc. lodged in

vessel wall,

Fole or holes in vessel wall - GELFOAM
through which blood isteak- -

ing inlo surrounding lisste. =

ARTERY
Middie Cr)rr)h-f;s%
Ophthalmic :
Anterior Cerebral

“Posterior Cerebral

Pasterior
Cercbellar

TABLE 3
DAMAGE SITES

SYMPTOAMS

Communication recognition prablems
paralysis, eic,

Vidon andeye problems,
hallucinations, etc.

Distraction, paralysis, loss of
sedrsation, ote.

Motor problems {spasticity. contrab,
etc.), memory problems, ele.

Coordination, balance, and hearing
problems, ¢ic.

*

After you have reviewed the medical stuation, press BEFEF7
and the mission will hegin, The Microbe submarine will 1

reduced to microscopic size and injected in the dew o

AT

selected patient. Thereafier, you will have a limited amount of
lime (varies cdepending on patient’s condition} ta acceephch
your mission and cscape from the body via the eyes refor o
Navigator's Charthook).



FIGURE1
MAIN CONTROL PANEL

.
.

. | )
. ' : Sy
THE CAPTAIN’S MANUAL | U D

M.L.C.R.O. DOCUMENT 37-A1000A2 ST B 1
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SECTION 6: COMMANDING THE MICROBE "
The Microbe medical research submarine is a fully automated g THE DISPLAY
. vessel that can carry a crew of 4. Normally, the crew will consist” . : ‘ ' ‘
Ohf?f Cc?p[.&m' a‘navsgator, a technician, and a physician. Briefly, - As captain, you will monitor the mission’s progress on your -
their duties are: - . . displav panel illustrated in Figure 1. This display panel can
_ - display pancl ff&Th an
g . L n " nrovide a wide range of information. Y instruments operate as.
CAPTAIN — The pilot and mission commander. Steers the S I!'z)riia:/vé" wide rang e‘ [ “
: Microbe and issues all commands, directing S
both the submarine itself and .all other crew 1 Masier View Screen — ~
members, : : ‘ : S . o . :
o : ©_.a) Can display a closed circuit TV. view outside the seiby; -

-useful for viewing attackers and other micro-organisms and®
bady cells. This view is necessary Lo aim your faser whien
firing at attackers. This view will he referred to as View

NAVIGATOR — Can display maps of the body, its blood vessels
and argans, and track the submarine's position
based an coordinate information provided by

radio from ¢xternal monitors. ‘Mode 1.
E S I "Can display a computer generated map of the immedi-
TECHNICIAN — Repairs any damage done to the submarine. AR “ate surroundings, including the focal vein, arlery, or organ,
Also performs any diving required, both for R all red blood cells, other cells, and your submarine's loca-

lion. This view will be referred to as View Mode 2, and is
. . used to steer the sub. :
— Will identify ine i ; : .
PHYSICIAN Will identify atlacking immunogens and micro .. ¢ All body maps are displayed here.
organisms, perform biood analyses, monitor . ’ i )
d) Large information displays such as blood samples,

patient’s vital signs, and recommend  treat- ¢ | - i i
ments. S inventory lists, and library information appear here also. *

repairs and for organ hookups.-

10



2. Indicator Lights — Come on only when you are critically Tow
on air, fuel, oil, or battery power. Patient emergency condi-
tion is also indicated here, )

3. Message Window - Normally, this window displays the

~sub's specd and the time left to complete your missicn. The
window also displays computer reporls such as damage
notices, repair information, etc. .

4: Gauges — Provide a continuous measure of your air, fuel,
and battery levels. Note that battery continually recharges
whenever your engine is on,

5. Sonar — Provides an approximation of an attacker’s location.
With the approximation, you can locate an attacker in your
view screen. o :

6. Compass — Displays the sub’s headirg.. The small fine indi-
" cates Laser anmn, .

7. Status Window — ‘
a) All commands given are displayed here. Refer to Com-
mand Seclion.
) Displays status of ship, crew, patient, and mission upon
request. .

COMMANDS
Your automated submarine {(and the crew) are controlled by

simple, single keystroke commands. Some of the commands
require additional sclections 1o be carried out. In those cases,

command menus such as these illustrated below will appear as -

needed. The basic commands are:

COMMAND
KEY PURPQSE
N NAVIGATOR. Issue a command
to the navigator. Specify which
o map you wish to display.
12

NAVIGATOR

1. 800DY

20 HLAD

M4 'R ARM

5. CHIEST

6. ARNOMEN

8. LR LEG
WEHICHR

T TECHNICIAN. lssue a con naad
1o the technician, The DEPAR
option will require vou ta speoty
which' subsystem o ropar, (Sew
menu helow.)
TECHNICIAN REPAIR WIHIAT?
1. Repas 1. MUl
2. Dive 2. SONAR
3. Report 3. LASER
4, Circuit Breakers 4. RADIO
WHICH? 5. CONMPASS
fr. ENGINE
7. FUEL TANK
8, COMPUTTR
9. LIBRARY

The DIVE option <heutd be
used to repair external danv e,

The REPORT oplion will dranlay
a progress report about the repair
underway. ETC (Estimated Time
to Completion) is coatinuously,
updated. g

13




PHYSICIAN

Pl D e

Identify
Vitals
Blood

Rx
WHICH?

The CIRCUIT BREAKER option
will require you to type the num-
her of the circuit breaker you wish
pressed, Press 1 digit and Return
key for 1-9 or just lwvo digits {no
Return) for 10-99, Sce Techni-
cian’s Manual, This command is
only valid during group play or

‘advanced skill levels,

PHYSIGAN Issue .donazyaah(ls to

the physician, .

T IDENTIFY will provide yourwith
the name of the current attacker.
_VITALS will display the patient’s
vital signs including pulse and
blood pressure as-well as describ-
ing the patient’s condition (stable,
hypertensive, in shock, cardiac
arrest, etc.; see Physician’s Refor-
ence).

The BLOOD command will per-
form a blood sample and analysis
and display the results

D Rx will provide wc,ommended
treatments (not available in group
play mode or to players with a
medical background).

VIEW. Swilches thie view screen
botween the two primary viewing
modes. Mode 1 is the closed circuit

. TV external view. Mode 2 is the

steerage display which shows an
overview of the blood vessel {or
organ) that your sub .is in. The
sub’s position is indicated as well
as nearby cells. This view is re-
quired for movement through the
body. The engine is avtomalically
not in gear if this display is not
active.

STATUS

[T N QPO

Ship
Crew
Mission
WHICHE

ENGINE. Turns engine on of oif.
wWhen the engine is on, your
hattery with recharge, If you are
looking at View Morde 2 (the steer-
age display), the suly will move
forward at a speed of 10 knots,
Speed can be varied by use of the
space bar or paddle 1 pushbutton.
Press cither to increase your
speed 5 knats. I you press it while
travelling at your -maximum  2{L.,
knots, yousdrop back to a mml-.;“
mum speed of 5 knots.

STATUS, Lets you display the cur-”
rent status of your ship, your crew, .’
the patient] or the mission. The
status of each ship subsystem will »
be either OK {no problems), OUT .
(damaged, 'not repairable), OFF
{repaired but not turned on), or a-
number (rom 20-200 (time reguir
ed to repairil).

Crew member status will be™ -
OK, UNCONSCIOUS (not avail- .
able for some undetermined time), |
or DEAD.

Mission status displays the suh 5.
coordinaleocation, your score Pr
SUCCESS FACTOR and the select-©
ed skill fevel and nature of the. |
mission commander.

LIBRARY ~ The ship’s library can
provide information about . the
pature, appearance, and  preat-
ment required for any possible
attacker. You can access the -
fibrary by selecting the name of
an immunogen or micro-organism
from a menu, or by selecting from



Q

ESC

B

space bar or paddle
1 button

Arrow keys or
Paddle 1

Paddle 0

Paddle 0 butlon

g

pictures of all possibie attackers,
Consult the Physician’s Reference
for a lisl of possible attackers.

QUIT - Terminates the mission.
You can save the mission for com-
pletion later il you wish. The

patient witl bo placed in a cryo- |

penic stadus until you return to
compiete the mission,

HOLD — Places the mission on
hold temporarily, Resume by
pressing.any key. .

SOUND — Transfers sound cffects
to Lhe ¢eassette oulput. If no eox-
ternal speaker is connected, this
effectively turns off the sound.

BLINK -~ Turns the blinking indi-
cator lights on or off.

SPEED — increases the speed of
the sub. Press the space bar to
step spoed up to 20 knots, afler
which it drops back o 5 knots.
You may use paddle button #1 for
the same function,

-

Steers stib.
Aims laser in either view mode.
Fires laser in cither view mode.

FIELP. Displays a list of
commands.
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SECTION 7: THE MISSION

Aller you have been injecled into the patient’s leg. von must
make your way 1o the brain, Your lirst step should be to check
your current position using the Navigator's maps. Qroe you
know yvour lacalion and whoere you ate going, switch your view-
port to Viewing Motle 2, tirm on your engines and begin.

You will immediately encounter your first potential baz e
You can run into red or white bload cells and jar the <bip. Such
collisions can cause minar damage or even injure crevwmenaf
they are not strapped in. You should, therefore, steor to avind all
contact with other objects such as floating cells and vesselwalls,

At some time. during the mission, you may also emounter
olher problems in the body. There may be blood clots o turiors
{use your laser to hreak them up), scleratic.arteries fvon rio
steer around the deposils on the vesset walls), fragmentsof bone
or metal {use your faser), or hemorrhages (seal using gehoan:,
The patient’s chances are improved if you properly treal thess
problems as you encounter them. You should be very careful
with the laser, however. 1t can be directed using paddle ¢ and
can easily be made (o shoot vessel walls, Thic will cause
hemorrhaging (flow of blood from the veseel to the surrounding
tissue) and must_be repaired immediately using gelfoam, You
only have 10 unils of gelfoam, so do not waste it Untreatod]
hemorrhages can fead to shock, cardiac arrest, and eventually,
death. :

During your mission you may also be attacked. Altuc ke are
usually from the body's own defenses, the immunoingicd!
system composed of white blood cells, antibodies, and antigrns.
Refer to Physician’s Reference for a complete list, You may alen
be attacked by any of a large number of hacter 4, wviruses,
parasites, or fungit which may be in the patient’s body  These a-e
also listed in the Physician’s Reference. :

17



Whenever an allack oceurs, you shauld perform a hlood
sample analysis. Il any immunogen level is high, that indicates
what the attacker is, and you can fight it appropriately. f no
immunogen is high, the altacker is a micro-organism. When it
gets close enoupht your physician can identily it for you. Al that
point, you can ¢heck your library for the appropriate treatiment
or, in shilt level one games, ask the physician for the treatment.

Whatever the nature of the attacker, you-then have two
options. You can destroy the attackers using your laser (the
sonar will help you tell which organism s the attacker) or yse the
appropriale treatment(s), The latter is usually drugs but may he
ionizing radiation from your portable X-RAY. You should never
use the X-RAY in an organ, however, as damage Lo the organ will
trigger a massive immunogen attack. :

if you do not destroy an attacker quickly enough, it will hit the
sub and cause damage to the ship’s subsystems (see Techni-
cian’s Manual) or injuries or death to the crew. Losing crew
members will make the mission much more difficult and is,
therefore, not recommended. When an attack begins, handie it
quickly. ' '

Besides the obstactes and attackers, you may also have to deal
with a variely of medical emergencies such as seizures and
cardiac arrest. The Physician’s Reference lists- the emergency
conditions and their appropriate treatment. 1t should be noted
that in the victim's weakened state, emergency conditions will
quickly cause-a deterioration leading to death, - '

On the way to the brain, you may pass through several other
organs. Each has its own ‘peculiarities. The Navigator's Charts
provide more detait oneach. T

THE KIDNEYS ~— Therc-is a location in each kidney (see
Navigator's Charts) whore you can use your Kidnéy tookup
device 1o coal the suly with an immune suppressant which we
refer to as a “cloaking device. The cloaking deyice makes the
sub invisible to the body's immune system and prevents all
further attacks from that source. The kidney also contains a
filtering vortex (whirlpool) that leads to the bladder. If the sub

14

- THE LUNGS — You will need to pass through the lungs at least | ;-

enters the vortex, it will be sucked through and urinated out of
the body — an inglorious end to the mission.

THE LIVER — The liver {among its other functions) maintains’
excess glucase stores (body's sugar reserves) (or the hody. You
can use your Liver Hookup Lo tap these steres and convert themn
1o oxtra fuel If you accidentally enter the biltaryfintestinal trap,
however, you will be processed through the intestines and
excreled out of the body - an even more inglorious end to the
mission. .

passages that you must wind your way through. Be sure Lo track

imore air for your sub. While in the lungs, you may need to use
your laser to blast through mucous plugs or secretions {which

“will be much waorse if the patient has any lung problems such as

emphysema or bronchitis), Be very careful not to puncture the

~air sac walls of the lungs, however, or you will be sucked out
-and exhaled — end of mission.

blood from the lungs into the arterial system and thence to the

he.stopped. Cardiac arrest (stopped hearl)can be induced with
your defibrillator. Once stopped, you have only about, 15

" . seconds to.make the passage and restart the heart (see Cardiac

PUR S —

Arrestin Physician’s Reference) before the patient dies.
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. .once on your way from the venous system (the veins which -
... return blood from the body’s cells to the heart) to the arteriat -~
system (drteries which take blood freshly oxygenated by the a

. lungs 1o the rest of the body). The lungs form a complex maze of

Your pIrogress on a map. You may use yous Lung Hookup to get,

THE HEART — Passage through the heart must occur twice. The B
‘heart consists of two pumps. The first pump receives blood from
The venous system and pumps it to the lungs, The second pumps

~rest of the body. In both of your sub’s passages, the heart must . ¢
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SECTION 8: MISSION SUCCESS,(:)_R FAILURE

_Inits simplest form, the success of your'mission is measurcd
solely by whether or not you repair the brain lesion and escape
from the body. This is the only critical goal in the mission.
However, in the interest of determining the relative abilitics of
Gur various mission commanders, a scosing syslem has heen
established as detailed in Table 4. Note that higher scores are
given at higher skill levels since only the most dillicult cases are
given to the more skillful mission commanders. The highest
ccore attained and an average score over time are saved for
future reference. : ' ‘

.. No score is awarded if the mission fails. Your score al the time

of failure will be displayed but not saved. The mission can fail if:

1) You run out of time and the patient dics.
-2) You run out of fuel and drift helplassly.
3} You run out of air and the crew dies. :
4) You hreak a blood vessel and are sucked out into the
surrounding tissues and are trapped. :

. 5) You administer a drug which causes an allergic reaction

and kills the patient.

“  6) You do not properly treat an emergency condition such

as cardiac arrest.

7) You punclure a lung air sac wall and are sucked in and
exhaled.

8) You are filtered out of the kidneys and urinated out of

the body.
9) You accidentally enter the liver's hiliary system and are

excreted from the body.

20
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ACTION

MESTROY RL_}) BLOOD CELLS
DESFROY FORMGN MICRO-

ORGANISM

DESTROY ATTACGKING
MICRO-ORGANISAM

BREAK UP BLOOD CLOT,
TUMOR*, FRAGMENT

REPAIR HEMORRIHAGE®

CAUSE IMEMORRHAGE

ACCOMPLISH LUNG
FIOOKUP

ACCOMPLISH LIVER
HOOKUP

ACCOMPLISH KIDNEY
HOOKUP

TREAT EMERGENCY
CONDITION

ACCOMPLISH PRIMARY
MISSION =

KILL A CREW MEMBER

TIME LT ON CLOCKATIND

O MISSION (POINTS PER

SECONDY.

“If unrelated to primary
mission. ’
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TARLT ]
POINTS

SKILL 1

-5
10
50

100
100
-100
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-500

POINTS
SKILL 2

-10
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200
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40
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SKILL 3

15

30

150
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300
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600

0]

Hv

SIRn]

PRAIRLR!
-1,500



CHART 7
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SAPHENQUS ~
VEIN ,
|
GREAT
SAPHENOUS —3
VEIN
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NAVIGATOR’S CHARTBOOK
M.LC.R.O. Document 37-C496AT

This manual contains the charts you will need to find your wav
through the human hody, Only those vessels and organs that are
Lirze enough for the suby’s passage and which lead toward vour
goal are shown. All ather veins, arteries, capillaries, oraans
(stomach, intestines, colon, ctc.), body cavities (ears, sinuses
pleural cavity, etc), and other body systems (nervous systene,
lymphatic system, etc.) have been omitted to avoid unnecessary

confusion.

A simple coordinate system (illustrated in the Body mapt hos
been established to help you in determining your position in the
bocly. The mission status display includes your coordinates and
all maps have the vertical coordinate displayed. If vou are
playing alone and your radio is working, external scannerc vl
produce an orange marker on any map that includes vour
nosition. I you are playing in a group, it is the navipator's
responsibility to track the sub’s position.

You will normally be injected inte a convenient leg vein. Lrom
the point of injection, you must make your way to the heart
travelling with the flow of blood (see body maph. From there,
you will pass through the heart and lungs and enter the art o4l
system which carries blood from the heart to the body's «ril
Follow the aorta to the vertebral artery or left common carotd
artery (sce head map). You will then follow these to the biain.
Onge in the brain, you must make your way to the blood v e
in which the problem occurs {see brain map), resolve the
oroblem, then travel out the ophthalmic artery to the eve tor

removal via the tear ducts.

During your mission, it may become desirable ta stop in the
funpes (o get more air), the liver {(to tap glucose stares o manu:
facture fuel), or the kidneys (to obtain immunogen doak). Study
the maps of these organs carefully to avoid the various pittalls o
cach.

N1



CHART 1
THE HUMAN BODY
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CHART 2
HEAD and BRAIN

CEREBRAL CERLBRAL
- OPHTHALMIC
CEREBELLAR .
ARTERIES ARTERY
- ANTERIOR
- CEREDRAL
= ARTERY
X
POSTERIOR. ' OPHTHALMIC
CEREBRAL ARTERY
ARTERY MIDDLE
CEREBRAL
ARTERY
DEEP , )
CERVICAL / . : LEET
CAROTID
I : ARTERY
VERTEBRAL :
ARTERY
BRACHIOCEPHALIC .
TRUNK : AORTA



CEPHALIC
VEIN

MEDNAN
CUBITAL
VEIN

CEPHALIC
VEIN

CHART 3
ARM

' AXITLARY
VEIN

BASILIC VEIN

MEDIAN VEIN

HASILIC

VEIN

SvC

SUBCLAVIAN
© VEIN

RIGHT
INNOMINATE
VEIN

CHART 4

CHEST (View 1)
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CHART 6

CHART S AB[)QMEN

CHEST (View 2}

LEFT
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CAROTID HEPATIC

VEIN
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10
BLADDER

< DENOTES ORGAN HOOKUP
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TECHNICIAN'S MANUAL
M.L.C.R.O. Document 37_-A19885

SECTION 1: MICROBE SUBSYSTEMS &
DAMAGE

This manual caontains a simplificd overview of the subsystens,
power nelwork, and stores of the Microhe sebmarine. Duning

- the course of the mission, it will be the responsibility o the. .
“technician to monitor the stores, repairfany damage to the |

~submarine and control power distribution as required to insure. o
_that all subsystems are operable when needed.

- 2 The major subsystems of the Microhe submarine that arg

susceptible to damage are listect in Table 1. The effect of damage,

. to these subsystems is also listed. It should be noted that damage
" to the engine, laser, or hull may be external or internal. If the
“damage is external the technician should put on scuba gear!

leave the submarine, and perform the needed repair. Under no
circumstances should a dive be made during an attack on the

. sub, during seizures, or for any unnecessary reasor.

TABLE 1

SUBMARINE SUBSYSTEMS
SUBSYSTEM EFFECT OF DAMAGE
HULL Loss of air at twice normal rate
SONAR Inability to locate attackers
LASER Inability to shoot attackers, clots, tumors, cic.
RADIO - Loss of sub locater and use of IV fluids*
COMPASS  Loss of direction indicator, steering is difficult
ENGINE Loss of all forward motion
FUEL TANK  Loss of fuel at twice normat rate )
COMPUTER  All text displays and readouts will be garbled
LIBRARY Loss of information about attackers

IV fluids are administered by the hospital staff only at the radio

command of the mission commander.

T



SECTION 2: CIRCUIT BREAKERS & POWER

After a repair is completed, you must activate the required
circuit hreakers 1o return power to the repaired subsystem. The
system will remain inacti ve and unusable until the correct
breakers are closed.

~ FIGUREAT L
POWER DISTRIBUTION - -
GENERATOR

'BATTERY

_“—‘/ e e 4| || BUS B

BUSA | — / — BUSC
VRTIRRIN . L) ¥ /{
c 5“”,.& CB13 ﬁ-:‘ CB25 j ddens
B4 S .
CR12 . CR34
| B2 CB32 |
) CB23 ol T 1
l g® < || I compass
! Q—?“ (‘)O . ,
CB41Y  BULKHEAD o _clim CB33.
LASER| Bl mmienen BN
o LIBRARY
CONTROLAND ~|- :
REPORT —\9 COMPUTER |
COMPUTER :
ENGINE CONTROLS
T2 )

-

e idond

To determine which circuit breakers should he activated refer
o the power clistribution dia;,mm in Figure 1. Locate the unit
which has just been repaired. Follow the power lines from ol
~back {(award the generator. You shouldl activate the first circuil

. breaker encountered on each line. For instance, (o turn on the

radio’s power, you must activate circuit breakers 13 and 22
(labeled on the chart as CB13 and CB22).

when damage to the subsystem occurs, a computer-generated
warmng message will be displayed. You should immediately
check the extent of dama;,e using your ship’s status display and
“initiate appropriate repairs. Next to each subsysten in the klmu«

4.

dlsplay wilt appear one of 4 indicators. These are: A

1) OK — No damage to subsystem

2} OFF = Subsystermn has been repaired but not yet turned on.
Activate its circuit breakers {:ee power distribution -

- . schematic).

3) 0-200 — Damage indication. Numbvr is an estimaie of the
amount of time required to repair the damage

' 2_4) Out — Subsystem is damaged and not repairable.

The technician can only work on one subsystem repair at a
time. Therefore, in the event of multiple fallures choase the moxl
crmcai systemn to repair first.

NOTE A limited number of new, lmproved Microbe submarines
“are available. These have auiomahcafiy operating  circull
‘Iyreakers, These subs, because of their current scarcity, will only

be assigned to less experienced individual mission commanders:
A-novice skill level will not, therefore, require the activation of
“circuil breakers.,

T3
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At the heginring of Elw mi %:c)n the te f.iml(mn has seen tn the
foading and stoiige of the equipment and supplics !hai may be
neededd, Hml x quz;mum s llslvd in Talsle 2.
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SECTION 3: EQUEPMENT AND DRUGS

f,- TABLE 2
- INVENTORY

ITEM

FLIEL TANK .
ONYGEN TANK:- &
FIDNEY LTOORLIP
LIVER HOOKUP
LUNG HOORUP .
X-RAY MACTINE,.
ANTH HSFAMIND
CORTICOSITROM
DESLNSITIZER
ANTILYADPT L SERUM
CHEMOTHIERADPY.
INTERFERON
CGAMMAGLOBUTIN
ACYCHOVIR o
FEPTAVANS
PENICHLLIN e
GUNTAMICING
CUPHEALOSPORIN
CHIEORAMPTH NIC O
FLERACYE LM
AMPICH T IN
ASLELATCTTLIN
CHIEOROUOUINL
TLAGYL

™

F LT .
RN A

QUANTITY

&
]

2
1
1
]
}
3
3
3
3
3
y
3
}
3
3
}
3
}
}
|
}
i
j

25,
20.
27.
28.
29,
30
3.

32
33,

34,

35,
‘3(}. .

"3 7 . B

380
-5‘).

QUINICRINE
DARAPRIM/SULE A
THIABLNDAZOLE
PIPERAZING
AMPHIOTIRICIN
DEFIBRILLATOR
GELFOAM
EPINEPEIRINE
LIDOCAINE
BICARBONATE

IV FLUID
VASOPRIESSIN
ISOPROTERENOL
DIGOXIN

LASIX
AMINOPHYLLINE
DIAZOXIDE
VALIUM

TABIE?R2
INVENTORY CONTINUED
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SECTION 6: MEDICAL INACCURACIES

Al researels was done o insure that allspot s ot the ganie

aie medically correct and realistic, For thessake ol playability,

the folfowing libetios were takon:

(1) the probability of encountering some”of the micro:
Cprpanisos listed in the Physician’s Reference is much
higher in the game than in real life,

(1) A laser of the sive the -Microbe carries would scar o1
caulerize the walls of veins and anerics, not blow holes in
thont, : :

.
.

(3} Some of the teamments (such”as for cardiac arrest) have
- hieen simplified so that liming is not as gritical.

() The ahility of the kidney to provide some sibstance which
conceals or cloaks an invader from the bady’s defenses is
unknomwn at this ime. ‘

(5 Interferon has only recently been synthosized. Tts function-
al uses are still under investigation, We expect That ils uses
as described in the game will he among those available by
the 19907, ' o

6} The probahility of occurence of some of the immunological

© disorders has been increased. :

(7)) The color and seale of some of the immunopens, orpans,
vessels, and micro-arganisms may be slightly inaccurate
due 1o the imitations of the Apple Hhand a color TV,

Acicle from these fow libetties, we heliove the pragram and
document 1o be miedically accurate, I any other discropancies
are noted that cannol be accounted for by the more advaneed
medical seience of the 19907, please feel free Lo detus know.

110
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PHYSICIAN'S REFERENCE
M.LCIR.O. Docuiment 37-B49282

“SECTION 1: INTRODUCTION

As the physician aboard the Microbe, itwill be your responei-
bilily to monitor the patient at all dinres to make certam thal
his/hier condition remains stable, The patient’s vital signs EITERRTY
will present blood pressure, putse rate, and general conddion,
This display shoubd be checked periodically to detect Larialinns
before thity hecome a problem. Stanificant changes wilh e
dutected by theseomputer and o PATIENT warning ntht vy i
come on 1o indivate a problem,

AL any time, you can also perform a hlood sample analveis o
monilor immunogen lovels, check the patient’s computer
penerated emergency condition status, or requoest an identifica-
tion scnn of surroundingfettacking micro-organising or
HINUNOUEns.”

The romainder of this reference manual will list the various
medical problems you may encounter,

_ SECTION 2: BLOOD SAMPLES

The human boiy’s vascular system into which you ol be
injected contains, a fluid (hiond) composed primarify ot e
plasma, Floating in the plasea may be found red blood celis,
white blood cells, antigens, and antibodics. Alf but the red <ol
are a part of the body’s defensive moechanism and are cabled
immunogens. As such, they can he expedied to attack any
forcign ohject in the body including your subimarine. The table”

1



below shows normal values for the blood's immunogens as well
as typical tevels that might develop i they are attac king a foreign

body.

In the event of an attack on the sub, you should perform a
quick blood sample to determine whether it is an immunogen
attack. High levels of any of the immunogens indicate an attack.
Consult your shlp 5 Ilbrdry or physmlan tor the appmprldie treat-
mient, _ :

JABLE1 [N

IMMUNOGENS
: : " TYPICAL
: NORMAL ATTACK
IMMUNOGEN RANGE - LEVEL
. ' <e< o (Por Micro Liter Unless Indicated)
IMMEDIATE o .
1. Neutrophit : 1800-6500 1500 -
2. Immunoglobulin G (Ig,(‘} - 800-1800 mg/dl 3300 mg/d
3: Immunoglobulin M (IgMy) - 65-265 mg/dl 540 Mg/dl
4. Complements (Classic .. .~ . : .
and Properdin) . - Rare S Many
5. Basophil 0-100 - 200
6. Immunoglobulin E (l;,E) . . Rare L Many
7. Monoryte =T .. -120-800 - .0 1960
DELAYED o -
8. Lymphocyte _ ©4000-6000 1 . 30000
9. Lympholoxin Lo Rure T Many
10. Lymphokine _e+o 7 Rare . Many
11, Macrophage . Rare - Many

12. Eosinophil S 403000 200

The immuanogens are divided into two groups, !husv that will
attack foreign objects mmwcimte!y and those that will attack
after some detay.

r2
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SECTION 3: POTENTIAL ATTACKING
MICRO-ORGANISMS

S0,-while you will not have to deal with any major infections,

Lorganisms, their appearance, and the appropriate treatments for

.

[3 +

o SECTION4 EMERGENCY CONDITIONS

- The patient you will be treating has experienced severe trauma

. wnh a possibility of some brain damage. At any time during the

pperation, the pduem may experience a medical emergency

“which would require immediate treatment. A list of possible

emergencies, their descriptions, symptoms, trealments,. and

' offects if not treated properly or timely are ies%ed helow.

P3

. e N .

"~ While the sub will normalty be attacked by the body’s own

“immunogens, you also might encounter a transient micro-+-

: "'rngjamsm in the body. Any significant infé ctions will have Been 4 hﬁ '

- ~destroyed before your mission begins, but at any time, in ary.
f-:,.,.imtly, there may be a small number of individual bacteria,

- viruses,. parasntes, or fungii in the blooct itream. Some of these [

- Joecur naturatly in the body, such as Eschenchsa coli which + -

. _inhahits the intestines and aids in digestion. Others may oceur |

- “normally onthe skin such as Staphylococeus epidermidis. The

latter can enter the blood system through open wounts such as -

‘ ,’uurpauent has.

" “you may encounter isolated individual mitro-organisms such as
“those - listed in the table below. Details about these micro-
:_mch tan be found in your ship’s on-board libeary. For STUDENT
“anel PHYSICIAN players (See Table 1 of the General Instrue-
(tions}, the library will not provide appmprmte treatmont; re!er 1o
Table3. - .
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TABLE 3
MEDI(,AL SUPPLIES AND ATTACKERS
- THEY ARE EFFECTIVE AGAINST

INVENTORY "™
NUMBER f NAME
6. CRAY MACHINE
7 ANTIHISTAMINE
3. CORTICOSTE ROID
g, DESENSITIZER
10. ANTILYMPH. SERUM
11, CHEMOTHERAPY
12. INTERFERON
13, GAMMAGLOBULIN
14, ACYCLOVIR
i5. HEPTAVAX-B
16. PENICILLIN
17. ~ GENTAMICIN
18. CEPHALOSPORIN
10. CHLORAMPIHENICOL
20. TETRACYCLINE
21, AMPICILLIN
32, METHICILLIN
23, CHLOROQUINE
24, FLAGYL
25.  QUINICRINE
26. DARAPRIM/SULFA
27.  THIAMBENDAZOLE
28. . PIPERAZINE
29. AMPHOTERICIN
NOTE:

ATTACKERS

.2.3,.6,7.12
a2.12
9,10, 11,33

9,10

45, 46, 47, 48,49,
, 53, 54, 55, 56,57

t2,15, 21,23, 24,

28, 37,66
14.19, 20, 22, 25

13,14,15, 16,19,
18, 20,22, 23, 24,
13,15, 16, 17, 2.

30, 66

16, 17,18, 19, 2t,

28, 67
13,14

29,32

29, 30, 31, 42
38, 39, 40, 43, 44
33

34, 35, 36, 41
34, 36

61, 62, 63, 64, 65,
71.72,73,74,75,

Attacker Numbers 1-12 are immunogens.

Referto Table 1.

46, 47, 48, 49,
. 55, 56, ‘3/ 58,
5

5
8
6,8, 11,35, 38,39, 40, 52
4,
5!

50,51,

57,58, 530

o0, 531,

59

N rd o
S f el —

[
L
)
£

(1, (Y,

75

Attacker Numbers 13-76 are micro-organisms.

Refer to Table 2.
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SECTION 5: PRE-EXISTING
MEDICAL PROBLEMS :

Completely independent of !he refent !rauma your palient
may have a number of ot ther * ‘medical, problems. These
conditions may complicate your mission in a variety of ways,
The primary medical conditions and lhoar élfects on your
mission are listed below. - :

~ TABLES - ..
PRE-EXISTING MEDICAL I’ROBLEMS
CONDITION EF?ECT ON M!SSION
Alcoholic cirrhosis of -Fibrous tissue in i:vor blockq submarine
the liver passage 1o glucose stores. Use laser.
-High immunogen Ieveis Low red cell
level. . . oo -
Very poor qluco%e 5t(5res tless fuel from'™,

V{}a! hepatitis
RO fiver hookup). N
o -Heavy viral attackq in hver.

'-.- R

Emphysema
(oxcessavecngare:tes) tions block sub’s passage. Use laser,

Chronic Bronchilis
{excessive cigarettes) plugs block sub’s passage. Use laser.

Myocardial infarction -Arterinsclerotic plaque blocks sub’s
passage in arteries.
-Higher incidence of puimonary edema
and atrial arrhythmia emergencies.

o

-Thickened lung tissue walls and mucous

~Damaged lung tiszsue__with copious secre:

o2,

S “~ TARIES
PRE-EXISTING MEINCAL PROBLEMS Continued

: : .
iypertensive heart
discase -

L ighor incidence of pulmonary edema,
atrial arrhy thmia, and ventricular
arrhiythmia,

-’ Thickened heart walls may block pass-

' age somoewhat.

Chronicrenal faiture  -Scarred fibrotic tissue in kidoev blocks
ondialysis . .~ nassape ta kidney hookup. Use laser.
K -ncreased incidence of pulmonary
edema and malignant hypertension,

Vescel walls narrower,
Sncreased incidence of malignant hyper-
tension,

Essential
hypertensidn

kY

Diabetes mebitus -Arteriosclerotic plagues may inhibit
B tm. passage of sub in arteries.

Hyperfompn s-nt Dispases
(ha;,hcriimn normal immunogen att ackq .

5

High neutrophil level
High lvmphocyte leve!
High lymphocyte level
IFigh neutrophil; high 1gG
High lymphocyte level
High 1gG or lgM level

Chronic myeiog;{}nous leukemia
Flodpkin's disease

Infectious mononucleosis

Juvenite thotimatoid arthritis
Chronic lymphaogylic leukemia
Benign Monoclonal gammopathy

immunodeficiency Diseases (children)

f'\(quwvd hypo;,rxmma;,luhulmem:a No 1pGs no lght”
Selective tgM* ddliciency No lgh*

Sclective lg,(;\ - deficiency” No fpG*

Nezelof's syndrome Na lymphocytes;

' decreased lymphokines
Complement deficiency No complement

Drug induced immunc nedtropenia Low neutrophit level

*See SECTION 2: Blood Samples for more information.

PY





