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ABSTRACT
S

<§§Se1ected cardiovascular and renal functions were measured for 5 h

ra
1n‘boase&ons;-ehe%f—feseraiaeq§>female rhesus monkeys after intravenous
(iv) (0.05 and 1.0 mg/kg) or oral (1.0 mg/kg) administration of

staphylococcal enterotoxin B (SEB). Cardiovascular functions, renal
hemodynamics, and renal metabolism were also studied between 6 and 11 h
after iv SEB inoculation. Oral SEB produced few changes in
cardiorenal functions. In contrast, iv SEB produced hypotension,
tachycardia, increased total peripheral and renal vascular resistance,
and decreaséd cardiac and renal functions. The early significant renal
depression was not associated with hypotension (mean arterial blood
pressure >100 mm Hg). However, all measured renal functions @xcept extractior
ratio of P_"}__H) )
= ‘“”‘fﬁ?xnjwere positively correlated with decrgased biood pressure (r = 0.52
~ 0.71) in the later phase of SEB toxemia. It is concluded that the

X kidney is one of the organs affected by iv SEB. Renal impairment may

partially contribute to death during SEB enterotoxemia in monkeys. P=<_

Key words: renal hemodynamics; renal metabolism; kidney and SEB;

blood pressure vs. renal function.




EARLIER STUDIES in rabbits, cats and dogs have demonstrated that

Staphylococcus aureus toxins produced glomerulonephritis and lesions N

of the endothelium in the small renal arteries, glomerular capillaries, |

ii peritubular capillary plexus, and tubular cells (23,28). Skinner and
f Hayes (25) showed a generalized renal depression with or without
irreversible shock after iv injection of*staphylococcus enterotoxin B
% (SEB) in dogs. The importance of the kidney in SEB toxemia in rabbits
_% has been demonstrated by Israel et al. (7). These investigators

showed that death was delayed when both kidneys were removed 7-10 h
’i after a lethal dose of SEB. However, when bilateral nephrectomy was
performed 3 h prior to SEB inoculation, survival time was significantly

reduced. Similar results were also obtained in SEB-challenged monkeys

(26).

| Small quantities of SEB (25 ug/kg) are sufficient to produce shock
'! and death in rhesus monkeys (3). Possible causes of death have been
% e attributed to intracellular dehydration, hypovolemié (13), peripheral

capillary blood pooling (1,4,22), endothelial cell damage (21),

L

pulmonary edema (5,12,26,27), increased total peripheral resistance,

and decreased cardiac functions (11).
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The renal cortex was found to be the major site for radioiodinated

S Ay

SEB distribution in the monkey (17). Similar accumulations of fluorescein-
labeled SEB were also found in the proximal tubules of the kidney in

rats by Normann (14), who showed that SEB is filtered through the
glomerular membranes and rapidly reabsorbed by the proximal tubular

cells. Rapoport et al. (19) claimed that SEB may be metabolized in

renal cells. Further, Canonico and associates (2) suggested that

using rabbit kidney homogenates, SEB was pinocytized by renal tubular
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cells. The objectives of this investigation were: 1) to study renal
tubular, metabolic, and hemodynamic responses to iv inoculation of
lethal doses of SEB in conscious rhesus monkeys, 2) to correlate

renal changes with decreased mean arterial blood pressure (MABP) during
the early and late period of SEB toxemia, and 3) to study renal

responses to a large nonlethal dose of orally administered SEB (1 mg/kg).

MATERIALS AND METHODS

Apparently normal, healthy, female rhesus monkeys (Macaca mulatta)

weighing 3-5 kg were used. A total of 98 macaques were allocated
randomly into six groups and three subgroups within three of these
fTablé 1). Approximately 24 h before experiments, cannulas were
introduced into the femoral artery and vein of monkeys anesthetized
with halothane (10). For some monkeys (group IV), the left renal vein
was also cannulated for renal hemodynamic and metabolic studies. All
monkeys were conscious and chair-restrained during the period of
experimentation.

Techniques for measurement of cardiovascular and renal functions
including blood pressure, cardiac dynamics, total peripheral resistance,
renal metabolism, renal concentrating capacity, acid-base balance, and
renal handling of electrolytes were reported previously (10,11). Control
base~line values were obtained from each monkey prior to SEB inoculation.
Isotonic saline (1 ml) or highly purified SEB (24) (0.0S.and 1.0 mg/kg)
in saline was injected into the femoral vein via the catheter.
Measurements were made hourly for a period of 5 h in monkeys from
groups I, II and III. Hourly measurements on cardiorenal functions were
also studied in group IV between 6 and 11 h after iv SEB inoculation.

A large dose of SEB (1 mg/kg) was administered orally to group V




monkeys through a nasogastric tube. Control monkeys were given
saline orally (group VI). Food was withheld from monkeys during the
experimental period, but water was available ad libitum.

Statistical comparisons of the data using paired and independent
t tests were made and standard errors of means were calculated. For
data from 0-5 h after SEB (groups I, II, JII, and VI), comparisons were
made between differences from their own base-line values for both
the control and SEB groups at any given time interval using an
independent t test. For data between 6 an& 11 h after SEB injection
(group IV), paired t tests were employed using each monkey's own
control values. Differences were considered significant at P < 0.05.
Further, correlation coefficients for nine measured renal functions
and MABP as a function of time (0-5 h, 6-11 h after iv SEB) were also
calculated. Correlation was considered significant at P < 0.01.

.

RESULTS
Effect of iv SEB

Cardiovascular functions. Heart rate was significantly increased,

while mean arterial blood pressure (MABP), cardiac output, stroke

volume, and cardiac work were significantly decreased from base-line
values after iv SEB administration (0.05 and 1.0 mg/kg) (Fig. 1 and 2).
Total peripheral resistance increased 5 h after inoculation with a low
dose of SEB (0.05 mg/kg), but little change was observed with a high dose
of SEB (1 mg/kg) (Fig. 2). Reductions of cardiovascular functions

were also observed during glucose and p-aminohippurate (PAH) loading in

monkeys given iv SEB (groups IIb, IIc, IIIb and IIIc).

BETORSTEPPPP -




O R T DO AR SIS IO

SEREDTOR ¥, o

Renal hemodynamics. Effects of iv SEB on renal hemodynamics for

a period of 11 h are summarized in Tables 2 and 3. Clearances of inulin

(cin) and PAH (C_,..) decreased significantly 2 h after SEB; this was

PAH
followed (within 60 min) by marked reductions of extraction ratio of

) total renal plasma flow, (TRPF), and total renal blood

PAH (EPAH

flow (TRBF), and increased renal resistarfce. However, significantly
decreased filtration fraction (FF) values -were not observed until 10 h
after SEB. Renal fraction remained unaltered in group IIIa 5 h after SEB

inoculation. Further, calculated in terms of Cin (c /Cin)’ did

CPAH PAH

not show significant changes for 11 h during the toxemia.

Renal metabolism. Within 11 h after SEB injection, renal 02

consumption, CO, output, and respiratory quotient (RQ) showed few

2
changes (Table 4 and 5). Arterial 02 content was significantly
decreased 5 h after the low dose of SEB (0.05 mg/kg). In monkeys
receiving the high dose of SEB (1 mg/kg), arterial and renal venous
02 content were significantly decreased at 8 to 11 h; Total CO2
concentrations in the arterial and renal venous blood were also
significantly decreased at 8-11 h. Total CO2 concentrations in

the arterial and renal venous blood were also significantly decreased
6-9 h after SEB inoculation. Although slight hypoglycemia and severe
hypoproteinemia (4.9 g/100 ml) were found during SEB toxemia, no
significant renal arteriovenous differences of glucose or protein
were demonstrated (Table 5).

Blood and urine pH and gas tensions. Arterial and renal venous

3
during the 11 h experimental period following iv SEB challenge. 1In

blood pH, POZ’ PCOZ, HCO, and total C02 remained relatively constant

addition, renal arteriovenous differences of these variables did not
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show significant changes. However, the urine pH decreased significantly
from control values of 5.78 + 0.14 to 5.26 + 0.09 af 7 h, and reached
5.23 + 0.14 ar. the end of the 1l1~h study. Further, urine PO, decreased
from 52.4 + 5.6 mm Hg to a lowest value of 40.0 + 2.8 mm Hg between 6

and 11 h.

Renal concentrating capacity. Effects of SEB on renal concentrating

capacity for a period of 11 h are presented in Tables 6 and 7. Arterial
and renal venous plasma osmolalities increased significantly with
constant glucose infusion between 3 and 5 h. No change was seen in
plasma osmolality 6 h after iv SEB injection (no glucose load).
Urine flow was reduced markedly between 6 and 11 h in the high dose
group. Further, values for urine osmolality (Uosm) and tubular
concentration of H20 (Tﬁ 0) decreased significantly between 2 and 11
h after SEB inoculation. Monkeys receiving a low dose of SEB showed
a biphasic response in urine osmolality; a significant decrease
occurred between 2 and 3 h, but increased at 4-5 h post-SEB.

A significant decrease in the ratio of Uosm to plasma osmolality
(Posm) was found between 2 and 11 h in monkeys challenged with high doses

of SEB (Table 7). When monkeys were inoculated with low doses of SEB,

u_ /P values remained unaltered. No significant changes were
osm’ osm
c 3 : ;
observed in Cosmlcin and THZOICin for the entire experimental period.

Renal maximal tubular activities. Changes in maximal renal

tubular activities and ratio values of tubular maximal absorption of
glucose (TmG) or PAH (TmPAH) to Cin and Cpan for a period of 5 h in
SEB monkeys are summarized in Table 8. Levels of TmG and TmG/01“ were
maintained relatively constant throughout the experiment. TmPAH

was significantly depressed at 2 and 5 h after iv injection of high




and low doses of SEB, respectively. The value for Cin in terms of

TmG and TmPAH (Cin/TmG and Cin/TmPAH) decreased slightly after SEB.

The TmPAH/Cin ratio increased significantly at 2-3 h. Insignificant

changes were demonstrated on Cin/TmPAH, CPAH/TmPAH’ and TmG/Cin in
SEB-challenged monkeys.

# Renal handling of electrolytes. Plasma and urine concentrations

of Na+ and K+ and renal handling of these ions within 5 h of iv SEB

challenge are summarized in Tables 9 and 10. Plasma levels, excretory
rate, and percent reabsorption of Na+ did not show significant changes.
However, the filtered load of Na+ decreased markedly at 2-3 h. Plasma
K+ concentrations decreased significantly at the same time period, but
returned to control levels at 4 h in the low dose group. The filtered

load of K+ decreased significantly at 2 h at a high or low dose

K+ occurred in monkeys given low doses of SEB, severely reduced K+

i excretion was found in monkeys 4 h after inoculation of high doses

|

’; challenge. Although a trend toward a decreased excretory rate of
{

: of SEB. Renal handling of HCO, and C1 was similar to that of Na+

3

3

i
w and no significant changes in plasma phosphorus levels and renal handling

: of phosphorus were observed.

¥ Effects of glucose loading. Cardiovascular and renal functions

r were not significantly different between glucose-infused and nonglucose-~
infused rhesus monkeys following iv SEB injection. When base-line

values of plasma glucose were elevated to 5.3 mg/ml by constant infusion
of glucose, severe hyperglycemia (7.7 - 9.0 mg/ml) was observed at 2-3 h

and the glucose level reached 13.2 mg/ml at 5 h (Table 11). However,

in monkeys without glucose infusion, gradual hyperglycemia developed

after injection of the low dose of SEB. In contrast, the high dose




of SEB produced significantly lowered glucose levels (0.71 mg/ml)
3 h post-SEB.

Correlation between renal function and MABP. Negative correlations

were found between alterations of renal functions and decreased MABP
during the early phase (0-5 h) of SEB toxemia (Table 12). However,
the correlation coefficient (r) values were highly significant (P < 0.01)

among renal functions (except E 6 h after iv SEB injection (Table 13).

PAR) ’

Effect of oral SEB. Selected renal responses to orally administered

SEB (1 mg/kg) are shown in Table 1l4. There were no significant
differences in measured renal functions in orally challenged monkeys

(group V) compared to controls (group VI).

DISCUSSION

The evidence that renal functions remain unaltered after oral
administration of SEB (1 mg/kg) is consistent with our previous
findings that cardiovascular functions are unchanged in orally
challenged monkeys (11). Data from the present study further support
the hypothesis that orally administered SEB may not be transported in
sufficient amount into the general circulation to exert significant
systemic changes.

Hypotension, tachycardia, decrease in cardiac output, and increase
in total peripheral resistance are common findings in monkeys after.iv
SEB inoculation (11). These cardiovascular changes were not modified
significantly during constant infusion of fluid (1 ml/min) containing
high concentrations of glucose, PAH, or mannitol for renal clearance
studies (10). Although MABP was maintained at approximately 100 mm

Hg for 5 h after iv SEB inoculation, (i.e., 25-30 mm Hg below base-line
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values), minimal but statistically significant depression of sevgral
renal functions were produced. For example, cin’ CPAH’ TRPF, TRBF,
and Tg o vere decreased 2-3 h post~SEB but did not correlate
positiiely with decreased MABP. These findings provide the evidence
that early renal changes during SEB toxemia are independent phenomena
and should not be considered entirely as secondary responses to
cardiovascular disturbances. However, drastic changes in renal
function during the later period of SEB toxemia are largely associated

with circulatory insufficiency or collapse. These positive correlations

between renal functions and MABP were highly significant.

The distribution and fate of injected [ISII]SEB were studied by

Rapoport et al. (20) and Normann and co-workers in monkeys and rats
(15). Kidneys were found by them to be major organs for rapid removal

of SEB from the blood. After both renal arteries were ligated in

monkeys, the disappearance rate of the [1311]SEB was markedly slowed

(19).

Using fluorescein-labeled SEB in rats and ankeys, Normann et al.
(15) observed that 757 of the injected label was accumulated rapidly
in the proximal tubular cells, suggesting that the toxin was easily
filtered through the glomeruli and reabsorbed at the proximal tubule.
However, possible secretion of labeled SEB by the proximal tubule could

not be excluded. If fluorescein dissociated from SEB molecules during

the study, or if the kidneys handled it differently from SEB, the

interpretation of Normann's data (15) may be open to question. If SEB

could not be detected in the urine as he indicated, renal clearance of

SEB would be 0 ml/min, and could not be considered as glomerular

filtration rate (GFR).

: .
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Morris et al. (17) reported decreases in creatinine and PAH
clearances with an increased urine flow for a period of 9 h after SEB
challenge of anesthetized monkeys. Although these renal changes
occurred simultaneously with a decline in mean arterial blood pressure,
the magnitude of hypotension was not indicated. Further, these
investigators claimed that SEB had no apparent direct effect on either
glomerular or proximal tubular function. However, in the present study,
the SEB-induced renal depression of Cin’ CPAH’ TRPF, TRBF, and TmPAH
occurred in the early phase of toxemia at a time when MABP was only
25 - 30 mm Hg below control baseline. Moreover, in the late period
of SEB toxemia, EPAH and urine flow decreased, and renal vascular
resistance increased.

Renal lysosomal catabolism of SEB has been demonstrated in vitro by
Normann and Stone (16) and Canonico et al. (2). It appears that some
SEB may be destroyed slowly in the proximal tubules in vivo. In the
present study, the iv injected SEB did exert certain renal toxic
effects, which inhibited glomerular filtration, renal circulation, and
renal tubular functions. However, there was a greater reduction of

C1n as compared to renal tubular depression of TmG or TmPAH in the
SEB-challenged monkeys, indicating that a condition of glumerulotubular
imbalance was evident. In contrast, when decreased values of renal
function (CPAH”cosm’ ngo) were expressed in terms of Cin, measured

variables did not show significant changes from thelr pre-experimenta

base~line levels. These findings clearly indicate that decreased
C1n 1s one of the key factors for modifying several remal functions.
The possible causes for a decrease in Cin may be due to: 1) constriction

of afferent arterioles, 2) severe simultaneous constriction of afferent

- -
. —— e e o
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and efferent arterioles, 3) reduction of cardiac output and total renal

flood flow, 4) decrease in glomerular capillary hydrostatic pressure,

and/or 5) decrease in blood volume (13).

Since both Cin and urine flow decreased after iv SEB inoculation

% in monkeys, the filtered load and excretory rate for Na+, K+, HCOE and

;i Cl™ were also diminished. Consequently, the percent of renal reabsorption
of Na+, C1™ and HCOS remained unchanged. The question may be raised as
to how hypokalemia was induced wiEh_a decreased rate of K+ excretion. It
appears the K+ may be lost mainly from the gastrointestinal tract due

to diarrhea and vomiting. Further, the SEB-induced transient hypokalemia
with return to normal plasma K+ levels suggest that cell membranes are

é maintained intact without a significant shift of intracellular K+ into

} the extracellular space.

i .

{ The urine-concentrating mechanisms of SEB-~inoculated monkeys were
strikingly impaired, as evidenced by significant reductions of urine
osmolality, U /P c and TC However, the degree of impairment

osm' osm’ “osm HZO'

was not as marked as the depression of renal hemodynamics. The decrease

in Tc might result from a disturbance of the medullary osmotic

4 H,0

Tf gradient. Since EPAH was markedly depressed post-SEB, the reduced
E medullary osmotic effects might be associated with a relative increase in
renal medullary plasms flow (9). Further, when Cin is significantly
decreased, fewer Na+ and C1~ ions are delivered to Henle's loop
for active transport to the extracellular space of the kidney (8).
Certain biochemical changes during SEB toxemia in monkeys were
studied by Crawley et al. (3), who showed decreased plasma protein

and Cl1~ concentrations and increased plasma phosphorus levels. These

investigators also observed an initial modest hyperglycemia, followed
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by slight hypoglycemia without changes in plasma Na+ and K+ concentrations.

Data from the present study confirmed the findings of Crawley et al. (3)

E except that plasma C1~ and phosphorus levels did not change significantly

1 and hypokalemia developed in large-dose SEB-challenged monkeys.

Although arterial and renal venous blood PO, showed little change

2
within 11 h after SEB injection, their 02 and CO2 contents were

simultaneously reduced. Evidently, hypoxia and hypocapnia were associated

with SEB toxicity. The finding of SEB-induced O, deficiency could be

2
masked by measuring PO2 alone without knowing the percent of hemoglobin

saturation. However, Crawley et al. (3) showed an increased systemic

arteriovenous difference of PO2 during SEB toxemia in monkeys.
Renal 02 consumption, CO2 output, and RQ did not change significantly

during the 11-h study. These data suggest that there was no significant

change in renal work during the experimental period of toxemia.

,;\ ~ Consequently, the kidneys were able to conserve Na+ and maintain

| nearly normal blood pH during the periods when most of the renal

3 - functions were impaired. Nevertheless, iv SEB-challenged monkeys

4 excreted more acidified urine in which PO, values were also decreased.

2

Changes in plasma glucose levels were different between the two

groups of SEB-challenged monkeys with or without glucose loading. After
iv SEB injection, the glucose-loaded group showed progressive

hyperglycemia during iv glucose infusion, while the group of monkeys

without glucose loading responded with little change or slight
hypoglycemia. The SEB-induced progressive hyperglycemia during glucose
loading indicated that cellular utilization of glucose was impaired.
This metabolic deficiency could not be demonstrated during SEB toxemia

without glucose loading. Although glucose has been shown to be
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effective in the treatment of endotoxemia in dogs (6) and experimental
sepsis (18), results of the present study indicate that both clinical
signs and survival were not significantly altered by constant glucose
infusion during enterotoxemia in monkeys.

In conclusion, more sophisticated techniques have been used to
clarify the problems of SEB-induced renal.changes. During early iv SEB

toxemia, renal changes are independent and are not associated with slightly

decreased mean arterial blood pressure. Although renal depression

or failure is not the direct cause of death of SEB-challenged monkeys
(11,12) within 20 h, renal dysfunction potentiates the development

of terminal acidosis and alters water and electrolyte metabolism.

These biochemical changes may eventually impair functions of other vital

organs (heart, lung and brain) and lead to death.




15

The authors thank Mr. G. E. Crone and SP5 D. R. Dufault for
technical assistance, Mr. G. Higbee for statistical analyses, Mrs.

Phebe W. Summers for editorial assistance and Mrs. Regina E. Staley

for secretarial aid.

j In conducting the research described in this report, the investigators
| adhered to the "Guide for the Care and Use of Laboratory Animals," as
promulgated by the Committee on the Revision of the Guide for Laboratory

i Animal Facilities and Care of the Institute of Laboratory Animal

Resources, National Researgh Council. The facilities are fully

accredited by the American Association for Accreditation of Laboratory

Animal Care.




Soanl

Sl ool oaton

(M

A e L
’

1-

50

6‘

References

BEISEL, W. R. Pathophysiology of staphylococcal enterotoxin,

type B, (SEB) toxemia after intravenous administration to monkeys.

Toxicon 10: 433-440, 1972,

CANONICO, P. G., E. L. HENRIKSEN, E. AYALA, AND D. G. BOWMAN.
Subcellular localization of staphylococcal enterotoxin B in rabbit
kidney. Am. J. Physiol. 226: 1333-1337, 1974.

CRAWLEY, G. J., J. N. BLACK, I. GRAY, AND J. W. BLANCHARD.
Clinical chemistry of staphylococcal enterotoxin poisoning

in monkeys. Appl. Microbiol. 14: 445-450, 1966.

ELSBERRY, D. D., D. A. RHODA, AND W. R. BEISEL. Hemodynamics

of staphylococcal B enterotoxemia and types of shock in monkeys.
J. Appl. Physiol. 27: 164-169, 1969.

FINEGOLD, M. J. Interstitial pulmonary edema. An electron
microscopic study of the pathology of staphylococcal enterotoxemia
in rhesus monkeys. Lab. Invest. 16: 912-924, 1967.

HINSHAW, L. B., R. T. BRANTLEY, M. D.'PEYTOh, L. T. ARCHER, M. R.
BLACK, L. J. GREENFIELD, AND J. J. COALSON. Prevention of death
in endotoxin shock by glucose administration. Physiologist

17: 248, 1974.

ISRAEL, J., M. OLDSTONE, S. LEVENSON, E. D. FRANK, AND J. FINE.
Mechanism of action of staphylococcal toxin in rabbits. Proc.

Soc. Exptl. Biol. Med. 108: 709-711, 1961.

JAMISON, R. L., AND R. H. MAFFLY. The urinary concentrating

mechanism. N. Engl. J. Med. 295: 1059-1067, 1976.

16




Sl i i

i a doa e

O sy Ty v
a5 SR A s

T R

9.

10'

11.

12.

13.

14.

15.

16.

17.

17

LEVINSKY, N. G., AND M. LEVY. Clearance techniques. In: Renal
Physiology, edited by J. Orloff and R. W. Berliner. American
Physiological Society, Washington: 1973, p. 111-112,

LIU, C. T. Cardiovascular and renal functions in normal rhesus
macaques. Am. J. Vet. Res. 37: 969-974, 1976.

LIU, C. T., R. D. DELAUTER, AND R. T. FAULKNER. Cardiovascular
and hepatic responses of rhesus monkeys to staphylococcal
enterotoxin B. Am. J. Vet. Res. In press.

LIU, C. T., R. D. DELAUTER, AND M. J. GRIFFIN. Pulmonary
dysfunction in rhesus monkeys during staphylococcal B enterotoxemia.
Physiologist 19: 273, 1976.

LIU, C. T., M. J. GRIFFIN, AND R. T. FAULKNER. Effect of
staphylococcal enterotoxin B (SEB) on body fluid compartments in
conscious rhesus monkeys. J. Med. Primatol. 5: 336-344, 1976.
NORMAN, S. J. Renal fate of staphylococcal enterotoxin B. Lab.
Invest. 25: 126~132, 1971.

NORMAN, S. J., R. F. JAEGER, AND R. T. JOHNSEY. Pathology of
experimental enterotoxemia. The in vivo localization of
staphylococcal enterotoxin B. Lab. Invest. 20: 17-25, 1969.
NORMAN, S. J., AND C. M. STONE. Renal lysosomal catabolism of
staphylococcal enterotoxin B. Lab. Invest. 27: 236-241, 1972,
MORR1IS, E. L., L. F. HODOVAL, AND W. R. BEISEL. The unusual
role of the kidney during intoxication of monkeys by intravenous

staphylococcal enterotoxin B. J. Infect. Dis. 117: 273-284, 1967.

ot N ok
. .uf" P g

4 o
A S L b

v B < L) S ke
—— ; BRI A et ) ) O S T




el o g,

- 7‘ B R s iy Wi

L S

T i UM PN

18.

19.

20.

21.

22.

23.

24.

25.

26.

18

POSTEL, J. AND R. R. SCHLOERB. The protective effect of glucose in
experimental sepsis. Physiologist 18: 356, 1975.

RAPOPORT, M. I., L. F. HODOVAL, AND W. R. BEISEL. Influence

of thorotrast blockade and acute renal artery ligation on

disappearance of staphylococcal enterotoxin B from blood. J.

Bacteriol. 93: 779-783, 1967.

RAPOPORT, M. I., L. F. HODOVAL, E. W. GROGAN, V. McGANN, AND

W. R. BEISEL. The influence of specific antibody on the disappearance
of staphylococcal enterotoxin B from blood. J. Clin. Invest. 45:
1365-1372, 1966. L

RHODA, D. A., AND W. R. BEISEL. Lymph production during
staphylococcic B enterotoxin-induced shock in monkeys. Am. J. Vet.
Res. 31: 1845-1851, 1970.

RHODA, D. A., D. D. ELSBERRY, AND W. R. BEISEL. Fluid compartment
alterations in the monkey with staphylococcic B enterotoxemia.

Am. J. Vet. Res. 31: 507-514, 1970.

RIGDON, R. H. Experimental nephritis produced by staphylococcus
toxin in the dog. J. Lab. Clin. Med. 24:935-943, 1939.

SCHANTZ, E. J., W. G. ROESSLER, J. WAGMAN, L. SPERO, D. A. DUNNERY,
AND M. S. BERGDOLL. Purification of staphylococcal enterotoxin B.
Biochemistry 4: 1011-1016, 1965.

SKINNER, D. G., AND M. A. BAYES. Effect of staphylococcal toxin on
renal function: irreversible shock. Ann. Surg., 162: 161-180, 1965.
STAAB, E. V., J. NIEDERHUBER, D. A. RHODA, C. S. FAULKNER, II, AND
W. R. BEISEL. Role of the kidney in staphylococcal enterotoxemia.

Appl. Microbiol. 17: 394-398, 1969.

v e
s

“f.' ‘,h.“ "
s ORI Y 3
1> YA 'y
L) R, v
. il

ot~ S el e
. 2 anr e T Sl
SR S i




19

27. STILES, J. W., AND J. C. DENNISTON. Response of . the rhesus monkey,

Macaca mulatta to continuously infused staphylococcal enterotoxin

B. Lab. Invest. 25: 617-625, 1971.

28. von GLAHN, W. C., AND J. T. WELD. The effect of Staphylococcus !
‘3 aureus toxin on the kidney. J. Exptl. Med. 61: 1-9, 1935.

g .




€ HVdwL S-0 suou 18310 1A ;
o |
~N

9 HV4dWL -0 0°T . EBlg A

ot e dnoi3qns I1-9 ‘0 0°T AT AL

L 9 dnoa3qng .

6 q dnoa3qng

6 e dnoia3qng S-0 0°T AT III

L 0 dnoa3qng

8 q dnoa3qng . m

(1) e dnoa3qng $-0 S0°0 AT 11

(o dnoa3qng)

$33470132373 Jo Burjpuey

pue (Hvdqul) @3eanddryoutwe-d

(1} JO UOT3I2109S TBWIXEBW IBTNQN] |

(q dnoagdqng)
(owy) °soonid jo uorl
1} -dxosqesa JewIXew IeInqgny

(e dnoa3qng)
wsyToqelsW pue soOTwWeuUApoway

6 TeUS1 puB IBTNOSBAOTPIE) -0 QuoN AT 1
(dnoa3qng) y ‘potraad 8y /3u
s£3aquoly 3O °ON paansesy Sa[qeTae) Te3uautaadxy ‘asoq gds ?23noy dnoag

g3S T30 pUE SNOUSABJI3IU] O3 So5UO0JSal [EUSIOFPABD SUFAPNIS 10] SAajuouw SNsayl g4 JO UOFSTATP wopuey °T ITEVL

'r i S ey —— A VP S Y Y ey e




21

et —

7°6+6°68 *Y° %40 %8 X9°7+7° 68 1°2+€°06 T°T+L° 26 6°0+9°€6 0°'T1 BIII

6°2+L°68 6°T+5° 06 ¥ %+2°88 €°€+0°98 8°7+0°68 L°€+L°88 S0°0 eIl

0°T+0°Z6 6°0+2°26 6°0+2"€6 L"0+T°€6 0°T+.°26 €°T+2°16 0 el g Wy
96°0+2T"L 6€°0+0T"L 0% 0+6E° L 16 0+L6° L TS°0+4%°8 0€°0+2%°6 0°'T BIII
€2°T+IT°8  (8°'0+18°L ¥8°0+9%°L  0S°O0+YE°L  %S°0+98°L  06°0+Z€°8 $0°0 eIl

e S il B L = ur
9€°0706°9  SY'0FL0°L  ZE'0¥86'9  9E°0FI8°9  0€'0FZ9°L  95°0FIS'L 0 el o/tVdy

0°T+9°%T LO+9° 4T L°0+8° €T L°0+6°21 L°0+6°T1 €°0+L°0T 0°T eIl

8 T+L°€T S T+9°€T ST+ 9T TUTHYET 6°0+T°€T 0°T+0°€T $0°0 eIl % ‘uor3ioeay

9°0+L €T L°0+€ €T LOFeieT 6'0+€" €T 9°0+6°TT 6°0+%°CT 0 el uoTILIITTI
*¥T°T+L°9T ¥0° T+G* LT *9 T+T°6T x1°7+6° 22 UL LT 2°7+9°0¢ 0°'1 eIl
¥0 €+ LT ¥ T LT ¥6°7+%° 8T ¥6°7+7°TC 0°€+6'9C 2 €+€°62 S0°0 erl 8y /uym/Tw

9 Z+1° LT 9°Z+€°82 %°7+€ " 8T L°7+8° 82 1°€46°0¢ °T+6 " 0€ 0 e1 e
x02°0+0%°7 *¥8T°0+0S°T xT2°0+0L°C x£2°0+08°C 0Z°0+0Z°€ 9T1°0+02°€ 0°'T eIl
¥EV°049Z°7  ¥0€°0+%Z°C *8E°0+6%°C *EE€°0+I8°C 1€°0+8€°€ 9Z2°0+09°€ §0°0 eIl 8y /urm/Tm
62°0F9%°E  LI'OFOS'E  LI'OFLY'€  SI'0F6Y°€  TC°0+6%°€ 17 0+08°€ 0 el Uty

S % € Z 1 auraseqg 8y /38w
(48 F) gds i93Fe sinoy 4q aniep ‘gas RABE FIEPA
(Z = u) ®e111

pue ‘(g = u) BII ‘(6 = U) ©I 5dNOI3 JO UOFIELTNOOUT GdS

T et e o o

o

s niiine i

T T ————

SNOUSABIJU J933J€ | G- SOjWeuipowsy [euay

‘T 374VL

L %%

|
e |
8
W
e
4
5
s
.




22

*S90UL1933TP 3O

A

*

» R
S M

$
X
-

SN
R

-

-
-
o B

s

.~.

oo
-

r\.‘

S ade NN

3593 3 3juspuadepur £q9 €0°0 > d ¥

0°T+£°01
€ T+L°€T
G Z+5°9T

¥90°0+88°0
¥9T°0+56°0
%0°0+99°0

AR TS AT/
¥8°€+L°92
9°€+Z°0Y

¥9°T+L°0T
¥6°T+L°6T
L°72+2°62

*%0°0+18°0
*L1°0+0T"0
90°0+%9°0

¥C°T+0°0€
*€°€+9°67
G Z+E 0y

%S T+0° 2T
%G 7+8°8T
8 T+1°62

%S0°0+28°0
¥9T 0+%6°0
€0°0+59°0

%9°T+8°0¢€
%9°€+€ " 82
8°T+%° 0%

%9 T+€° 22
L°T+6°02
€ T+L°82

80°0+%L°0
9T°0+08°0
%0°0+59°0

2°c+€"9¢
7°G+Y°6E
2°7+6°0Y

v°7+6°GC
9°€+0°ST
9°T+L° 82

90°0+99°0
60°0+£9°0
€0°04+09°0

8 €+8° ¥
€°G+6°€Y
7°7+8°6Y

L 7+%°TE
8°€+5°0¢€
9°T+8°T¢

6°T+9° %1
9 9+6° 72
6°7+0°0¢

#0°0+8S°0
L0"0+%5°0
€0°0+5S°0

L E+9°6Y
%°[+0°0S
% 742 1S

6°Z+Y° Y€
T°6+0° %€
L T+6° %€

0°1 eII1
c0°0 eIl %
0 el ‘uorideay Teuay
0°'1 BIII moﬂhmEU\uwm
S0°'0 eIl -3uip) ‘odouel
0 el -STS31 Teuay
0°T eIII
c0°0 eIl
0 el 8 /utw/TE ‘gL
P
0°'T eIIl
€0°0 eIl
0 el Sy /utw/TE ‘IJNl ;
penui3uo) °z IT4VL




23

*3ufTaseq 03 paiedwod G0°0 > d ¥

€°25+2° L8 0" TY+E"LL  L°LTH+E'SE £ €+€°6T 6°€+€°GT L T+€°6 9°0+L"L Ty /M,
: ) moammEU\uwm.mushvv
12°0+06°0 %T1°0+2L%0  9T°0+06°0 TT°0+06°0  xTT°0+96'0 %L0°0+68°0  L0°0+19°0 ‘adue3sysai Teusy
¥6°€+L°TC %E°GHL YT x6°€+T'TZ  x6°€+0°0T  xT°€+0°€T  xL'T+0°€T S 9+6°9% 8 /utw/TU “I4¥L
¥ €+7°91 ¥€°9+6°8T  x0°€+L°ST  x0°€+T1°ST  *€°Z+7°9T  x0°7+2°91 £ 9L TE 8 /uTw/TW “Id¥L
¥TUEF6'TL  %6°9F9°89 L [¥6°CL  #8°[FO°LL  xE'GT6°CL  x1°G¥Z°YL %' 0F9°Y6 g *H¥y
*7€°T+98°9  x8€°T+6%°9  06°T+89°6 8 T+S"TT AR AFA £°7+8°6T 0°T+L°€T % ‘ad
¥ T+S 0T ¥S TH9°ZT  #9°THITT  #L°TH9'TT  #L°T#E°2T  ¥9°TF2 21 T %+L°62 8y/urw/u <AV,
¥6T°0+98°0  %9T°0+€6°0  ¥LZ°0+E0'T  LT'O+6T°T  %ZE'0+8E°T  %ZE°0+69°T  8T'0+89°€ 8 /utw/Tm ¢y
11 01 6 8 L 9 surTaseqg ——
(2s+) €ds 1933e sanoy £q sanyep
(0T = U) AI dnoad I03 (33/3w T) UOTIBTNOOUT gdS SNOUSATIIUT 1933€ Y [[-9 Sojweuipowsy [eusay ‘¢ ITEVL




24

*S9JU2193J1P JO 3893 3 3Juapuadaput 49 ¢0°0 > 4

6S°0+S0°Z  0S'0+08°T  %%6°0+ST°€  6€°0+LS°T  OT'T+LL°T  T8°0+%9°T $0°0 eIl

6T°0+58°C LE°0+S8°T €€°0+07°T 18°0+56°C  0€'0+.8°'T 16°0+20°2 0 el DY TRUSY

SC'0+86°T  LE0+90°2 L5°0+96°2 LY 0+ET T LS°0+90°7  ZL°O+IT°Z $0°0 eIl /5191
66°0+LE°€ 18°0+20°€ 99°0+09°2 89°T+59°Y  97°0+79°C  £9°0+SL°Z 0 el  “3andano %p) Teuey

L°0+0°9T 8°0+0° %1 Z2'1+#2°91 S T+Y°ST 1°T+8°91 Y T LT $0°0 BII I/Ku ‘3uajuod
S Z+5°6T 7°619°61 9°7+6°6T 6°7+4°61 L°Z+6°8T 6°7+€°6T 0 el 0 snouaA Teusy

€°1+6°2T 8°0+€°7T 0°T+8°21 LT+ 9T L T+G €T 2 T+ ST S0°0 BII I/K® ‘3ua3u0d
9 E+2°ST S €+9°6T 0°Z+9°8T 9 T+ LT 6°T+L°ST 8°Z+L°9T 0 el 0 Terialay

Na\s\q

80°0+EL°0 €0°0+TL°0 80°0+99°0 11°0+66°0 0Z°0+£8°0 LT0+€0°T $0°0 eIl ‘uoraduns
ET°0+€0°T  60°0+Y%6°0 ZI°0+TT°T ZT°0+06°0  ZI'0+%6°0 L1°0+86°0 0 el -uo> %o Teusy

9°0+9°S 9°0+2°9 9°0+L'9 9°0+I"L %°0+L°8 9°0+L°8 S0°0 BI1 3% ToA ‘3uajuod
9°0+8°L %°0+9°8 L°0+0°6 9°0+9°6 %*0+2 0T G*0+8°0T 0 el 0 snouaa Teusy

¥7°0+6°8 v 0+%"6 9°045°6 ¥°0+€°0T % 0+.°01 S 0+6°0T S0°0 ®I] % ToA ‘3uajuod
§*0+9°0T Y O+ 1T 8°0+0° 7T 8°049°TI % 0+6 7T % 0+7 €T 0 er %o terasay

S Vi 3 Z T surraseq 33/3u
== d
(48 ¥) gds 1933e sanog £q snyep ‘qas S STeRsERA
& (8 = u)_®II pue

(¢ = u) ®] sdnoad I0J UOTIL[NOOU] gJS SNOUSABAIUT A933J€ § G-T OY Pue ‘Indano Nmm “uoyadunsuod Nm Teusy °¢ FTIAVL

-

kY IUMPRNGROFIRESY

s




25

*aurTaseq 03 paiedwod ¢0°Q > d ¥

Te 00T/8 ‘ura3zoad

¥9T°0+S8°%  %ST°0+96°%  «8T°C+70°S  *LT'0+EZ°S  *9T°0+9€°S  »BI°0+9%°S LT°0+9T°9 vuse7d snousA Teuay
T® 001/8 ‘urazoad

¥ST°0+00°S  ¥ST°0+80°C  ¥9T°0+0Z°S  *ST'0+9E€°S  ¥9T°0+IS°S  6TI°0+89°S  LTI'0+EZ'9 euserd TeFialay
Tu/8m ‘asoonyd

¥80°0+78°0 %90°0+16°0 ¥.0°0+£0°'T 60°0+S0°T  %90°0+00°T  %90°0+T0°T L0°0+0E" T euseTd SnousA Teuay
Tu/3w ‘asoony8

L0°0+76°0  80°0+96°0  80°0+£0°'T  OT'0+SO'T  L0°0+96°0 - LO'0+86°0  LO°O+ET"T euse1d TETI231V
0%°0+L6°T  0%°0+80°CT  9€°0+L6°T  SL'0+TL°T «%E°0+I€°T  €8°0+6%°C  8Y'0+LT'€ by TeUSY “
. : /5/4/1
. L6°0+L%°T  86°0+0T°€  2S°0+60°C  9S°0+EL°T  €9°0+€€°Z  SY°0+0L°T  0S°0+%0°€ “andano o) Teusy .
1/5m |
*T'TH6°ST  #9°THT°9T  ¥7°T+0°9T %°0+€° 9T S THS (T 2 T46°91 T°T+8°6T “%0p snousa Teusy M
¥8°0+€°ET  #L°0+0°€I 6°0+Z°ET  ¥8°0+6°ZT  %6°0+S°ET  %8°0+0° %1 6°0+6°9T 1/wu <%0y TerasIay
w/y/1
g

GL O+ER'T €Y 0+6€°T 69°0+€0°T 80°0+09°0 LT°0+TO'T  2T°0+20°T 6Z'0+%1°'T  ‘uoyadunsuod ‘g Teusy
% ToA ‘3ualuod

| ¥9°0+1°9 ¥S°0+2°9 ¥8°0+Y'9 ¥8°0+9°9 ¥9°0+L"9 L0+L L L°0+0°0T %o snousa Teusy
.. N HO>

¥9°0+9°8 ¥S°0+0°6 ¥S"0+E°6 %S°0+8°6 G 0+L°0T G 0+y° T L°0+6°TT ‘juajuod % Terasiay

1 01 6 8 L 9 suraseq STRNIARA

(4S +) 9dS 1933e sanoy £q sanTep

(8 = u) Al dnoad o3 (B3/3w T) UOTILINOOUT gAS SNOUIABAIUT
I193J€ Y [[-9 WSJ[OQE3all [EUal PUE ‘UTa30ad PUB 9S0ONT3 JO SUOTILAJUIOUOD SNOUSA [BUSI PUB [BTda3ly °¢ F1AVL

e T e e k

TR AR AP e, W




O
~N

#10°0+62°0 »T0°0+0€°0 ¥T0°0+0€°0 xT0'0+IE'0  TO'0+%€°0  T0O°0+9E°0 0°1 qIII
#€0°0+%2°0 ¥€0°0+SZ°0 ¥€0°0+LZ°0 «€0°0+62°0  €0°0+%€°0  Z0°0+SE"0 S0°0 qI1
T0°0+Y€°0  TO'O+SE'0  TO'O+%E'0 10°0+%€°0  TO'0+EE'0  TO°0+%E°0 0 1 Sy/upyqm <0
20°0+29°0  Z0°0+L9'0  Z0°0+0L°0  T0°0+69°0  Z0°0+89°0  90°0+TIL°0 0°'1 qIII
¥S0°0+09°0  ¥90°0+%9°0  80°0+EL°0  60°0+7L°0  80°0+€8°0  OT°0+E6°0 $0°0 qI1 urn/ T
S0°0+99°0  €0°0+L9°0  €0°0+99°0 Z0°0+S9°0  20°0+99°0 %0 0+IL°0 0 qI ‘moT3 auran
¥9T+50S ¥7T+88Y ¥9T+6SY ¥LT+08Y YT+0%S TE+L9S 0°T qQIII
*0Z+65Y ¥ITHLSY «  YTHITY #LTHBEY 0T+L9Y ST+0YYy $0°0 qII  7/wsouw ‘AT
ST+9TS ST+6SS 9T+%9¢ LT+LSS 9T+8%S €2+876 0 q1 -eTOoWSO JUTIN
*Z+90€ *Z+90€ ¥T+90€ ¥T+S0€ T+10€ Z+€0€ 0°T qIII 8y /usou “A3FT
¥%+60€ ¥€+80€ ¥€+80€ *€+90€ *T+60€ €+%0€ S0°0 qI1 -eTouso ewseld
+L62 T+L62 2+862 Z+00€ Z+00€ Z+E0€ 0 qI snousA Teuay
*T+90€ *T+L0E ¥2+80€ Z+50€ Z+€0€ T+50€ 0°1 qQIII 83 /usou
¥€+0TE ¥€+60€ €+50€ Z+E0E €+£0€ £+20€ S0°0 qI1 ‘£3yTETOWSO
Z+L62 T+862 7+662 7+00€ 7+10€ Z+20¢€ 0 qI  ewserd Teria3ly
S i 3 Z 1 aurTaseg 83/3uw
(8 F) €3S 132338 sanoy £q anTep ‘gas anse PSR

8Y/8u Gy 3JO UOFSNJUT 9500N[3 ULISUOD B Juranp (g = U) QIII pue

(8 = ¥) qQIT ‘(0T = U) qI sdnoad I0J UOTIB[NOOUT gdS SNOUSABIIUT 19338 Y G-1 L37oeded JUTILIJUSOUOD [euay °9 ITEVL

e e g < e et

B e TN

s

L AT TS SRR S e

e AN




27

*S30Ua13IITP JO 3593 3 Juapuadapur £q G0°0 > 4

€00°0+8%0°0 Z00°0+%%0°0 Z00'0+LE0'0 €00°0+0%0°0 Z00°0+9%0°0 €00°0+0S0°0 0°1 qIII
900°0+9£0°0 900°0+Z€0°0 900°0+620°0 %00 O+IE0°0 ¥00'0+EE0°0 %00°0+620°0 S0°0 qI1 v
€00°0+S%0°0 T00°0+/%0°0 TOO'0+SY0°0 €00°0+9%0°0 Z00°0+T¥0'0 SO0 0+#E0"0 0 q1 U, 0 wa
T0°0+€1°0 10°0+ET°0 10°0+21°0 T0°0+TI°0 T0°0+1I1°0 T0°0+TIT°0 0°T qIII

10°0+2T°0  TO'O+IT°0  TO'O+IT°0  TO'0+0T°0  T0'0+0T°0  TO°0+0T‘0 S0°0 qII1

10°0¥0T°0  TO°0F0T°0  T0'0¥0T°0  TO'0+0T°0  TO'0F0T°0  T0°0%60°0 0 a1 U, 750
¥60°0+S9°T  %50°0+6S°T  %G0°0+6%°T  %5S0°0+8S°T S0'0+8L°T TT°0+98°T 0°'1 qIII

L0°0+8%° T 80°0+ES'T 80°0+6€°T 90°0+%%°T 90°0+%S°T L0°0+5Y°T $0°0 q11

S0°0+68°T  S0°0+/8°T  90°0+68°T  90°0+98°T  S0°0+Z8°T  LO°0+SL°T 0 q1 i ¢ i
¥T0°0+TIT°0 »TO°O+TT°0 T00+OT°0 xTO'O+TT'0  TO'0+ST°0  TO°0+9T°0 0°T qriI

#10°0+80°0 »T0°0+80°0. %20°0+L0°0 xTI0°0+60°0  TO°0+ZT°0  TO°O+IT'0 S0°0 qII >
10°0¥9T°0  TO'0F¥9T°0  TO'0¥9T°0  TO'0¥9T°0  TO'0+ST'0  TO'OF¥T°0 0 a1  Sy/uru/qu <0 wa
penurIuo) 9 FIAVL

I S A Sttt o1 A S ~ g m——— vorrpe.
= = o e e e e < sy s
i ol . S - - — -

P TN




28

*2uyTaseq 03 paiedwod ¢0°0 > d ¥

TI°0+8€'0  80°0+IE°0 %0°0+€2°0  TO°0+8T'0  90°0+0Z°0  TO'O+EI'0  %0°0+YI°0 "F5/"%%
£00°0+6%0°0 €00°0+9%0°0  £00°0+8%0°C 900°0+L%0°0 STO0+I90'0 ¥00'0+8Y0°0 ¥00°0+9%0°0 =Hu\o~wa
¥L0°0FTE'T  #L0°0+YE€'T  #L0°0+0%'T  %L0°0+8%°T  %L0°0+9S°T  £0°0+99°'T  80°0+08°T ™

#7T0°0+€70°0 ¥€T0"0+9%0°0 ¥%0 0+L80°0 ¥0T0"0+E60°0 ¥TTO'0+00T 0 ¥ETO'O+ZIT'0 0Z0°0+98T*0 i /urw/Tu .o«ma
¥90°0+8T°0  %€0°0+LT'0  *€0°0+LTI'0  %%0°0+6T°0  %£0°0+0Z°0 x0€°0+IZ°0  %0°0+0%°0 $1/urm/Tu "0 0
¥60°0+T%°0  ¥80°0+0%Y°0  x80°0+0%°0 #l0°0+EY'0  x90°0+EY°0  x90°0+¥¥°0  60°0+E6°0 uyw/T@ ‘moT3 BuFan

8y /usou
*LT+T0% *9T+80Y *8T+62Y *8T+ISY 6T+YLY TZ+50S SZH+0%S ‘A3yTeTOWSO Butan
8y /wspuw ‘A3yTeyowso
L ¥80€ L ¥0T¢ 9 +80¢ S FL0€ S +90€ % +90€ € +00¢ euse(d snouaa TeuUSY
8y/uwspu ‘A3yyerouso
9 +60€ 9 +L0€ 9 +80€ S +50€ S +50€ % +%0€ Z +00¢ ewse[d TETI231V
1T 01 6 8 L 9 sujaseq

(3S+) g3S 1933e sanoy £q senTep

9Tqetaep

(0T = W) AT dwoad 303 (¥3/3w T) UOTITTNOOUT §AS SNOUSABIIUT 12338 Y [[-9 A37oeded Bujjeijusouoo [eusy */ IT4VL




90°0+%2°0 0%°0+8L°0 S0 0+%€°0 S0°U+LE'O 0€°0+LL°0 60°0+85°0 0°T qIII
%0°0+L2°0 L0°0+8%°0 80°0+E%°0 €1°0+19°0 80°0+99°0  80°0+.9°0 S0°0 qII
€1°0+95°0 60°0+29°0 80°0+19°0 %0°0+6%°0 90°0+L5°0 S0°0+.9°0 0 q1 ouy/"Fo
¥EL°THE9"Y  #SE°T+%9°€  »€0°T+60°€  »EZ°0+69°1 Z1°0+62°1 80°0+9€° T 0°T 2111
¥02°0+06°T  #€T°0+9L°T  #ST°0+2L°T 60°0+TS°T 90°0+%%°T 60°0+9%° T S0°0 211
-— -— p— - -— u
0T 0+SE"T 80°0+8€°1 80°0+€%°1 ZU°0+I%°T  OT°0€L%°T T1°0+2S° T 0 o1 ¥y /By
1 T+56°Y 68°0+0%°€ SS 0+%0°Y 0S ' 0+%S°€ 9L°0+0L°T €5°0+99°2 0°T qQIII
6%°0+19°€ 9%9°0+59°2 Y€ 0+9L°T LE'O+ET T 2T 0+LL T 6T 0+1L°1 S0°0 qII _
—_— — —_— — —_ —_ u
6€°0+0€°2 9€°0+96° 1 LE"0+%0°C 02°0+81°2 9T°0+68°T  8T°0+SS°T 0 q1 o /0m
¥92°0+L0°€ TT°0+S2°€ TV 0+16°T  #8€°0+20°€ ST 0+6S°€ TI1°0+28°€ 0'1 2111
¥12°0+I%°€ 12°0+€9°€ €2°0+06°€ SZ°0+10° Y ZE 0481 Y ZE°0+0Z° Y S0°0 211
TE°0+26°€ 0£°0+£6°€ 62°0+£6°€ 1€°0+50° Y 9€°0+56°€ 0£°0+20° ¥ 0 o1  %y/uru/su Wiy
€6°0+TT°6 ¥9S°T+6%°9 8.°T+05°8 LY T+EE'6 0L'T+IT°6 01°Z+65°6 0'T qQIII
€9°T+ 2°0T TI¥° T+5Z°L TOT+8%°L  %E6°0+C€°9 8L°0+8T°9 G9°0+8T1°9 S0°0 qQI1
0T T+8L°L %6°0+6S°9 02 T+TL°9 €9°0+8S "L ZL70+2Y"9 S9°0+1E°S 0 qI 8y/urn/3u ‘suwy
S Vi € Z 1 sujTaseq 8% /3u
(&S ¥) gas 193je sinoy £q snyep ‘gas RHR ST
(L = U) OII1 pue ‘(£ = U) OIT (0T = u) 31 ‘(£ = W) QIII ‘(8 = U) QIIT
‘(6 = U) QI sdnoad I0J UGTILINOOUT gJS SNOUSABIJUT I93J€ Y G- SOJIJAJIO€ Je[Nqny [eWjXew [eusy °§ ITAVL




30

*S90UD2123JJTp JO 3833 3 Juapuadapur £q G0°0 > d

€9°0+88'
0Z°T+6L°S
16°0+L1°L

¥60°0+0S°0
90°0+85°0
S0°0+5L°0

T€°0+28°1
LT°0+SL T
90°Z+8€°S

62°0+68°%  YL'T+SE"L %G T+96°L 78°0+L6'9  €5°0+L8°9
86°0+YE"S 00°T+92°S S0°T+06°S GE T+LE"L €5°0+L2°8
LE°0+22°9 Sy 0+12°9 L9°0+%0°9  0%°0+/8°9 8Y°0+60° L
¥0T0+IS°0  %80°0+L%°0  x90°0+¥9°0  80°0+I8°0 %0'0+5L°0
*S0°0+19°0 S0°0+29°0 %0°0+89°0 €0°0+TL°0 S0°0+69°0
G0"0+SL°0  SO°0+ZL'0  90°0+TL°0 S0'0+1L°0  90°0+0L°0
86°0+.S°€ LG O+TIE € 16°0+92°€ %9°0+08°€ 98°0+€6°€
96°0+2L°T T O+IL°T ZL°0+S6°€ 0S'0+ES°Y  6L°0+TIT°S
90°T+08°%  L6°0+¥T1°S  [9°0+00°%  68°0+8%°S  8.°0+8Z°9
N— R —

01
s0°0
0

0°T

S0°0

0°T
S0°0

dI11
211
o1

9111
11
o1

qII1
qI11
q1

¥y BV,

Bvdy; o1,

guy/HVd,

psnuj3uo) °g ITEVL

ST

v
s

o TP 4 g
Sl E?E $
X g

.
S

A k.

;

i

"

Al R

X
e

Sel.




31

*S20U2123JTP JO 35231 3 juapuadepur £q ¢0°0 > d

*33e1 £1032a0X3 ‘yg SpeoT Ppaie3TTI ‘11

¥ E+€°68 S E+£°06 S €+2°06 £°0+%°S6 T°T+£°66 T T+5° %6 % ‘uoradiosqeay
6 +99 8 +99 6 +2S 9 +%5 6 +2L 8T+E6 upu/bar ‘¥3
¥8T°0+58°0  #LT°0+26°0 x0Z°0+¥8°0 6T 0+%T'T €T°0+%9°T  L0°0+59°T upu/bauw 711
TT9+E"TL L°L+2°99 8°(+L°89 v 949° €9 8°G+E£°G9  6°9+1°08 T/bau ‘autap
T+I91 T+ 1 T+6€T T+8€T T+eyt T+0%1 1/bsu ‘euserq (0°T) 111
0°T+9° %6 8°0+6° %6 S 0+S° %6 £°0+0°96 S 0+6°56 1°0+0°S6 ‘uoradiosqeay
8+.S 9+9¢ (+99 9+9¢ 8+99 9+YyL uu/bant ‘¥z
¥9T°0+80°T  €T°0+0C°T  #ZT°0+S2°T  TTI'0+LE'T TT°0+TS°T  TT°0+6%°T utu/bauw ‘714
L°T+9°0L 6°T+7°69 L°S¥S°TL L €+9°€9 6°7+1°69  L'S+1°€8 7/bau ‘autan
T+0%T T+6€T T+6€T T+8€1 Z+eyl T+0%T T/bsu ‘euserqd (50°0) oII
€°0+L°S6 L°0+8° %6 9°0+0°S6 9°T+9°€6 6°0+5°S6  8°0+Z°%6 ‘uoridiosqeay
€ +19 yT+8L 6 +IL ST+€6 0T+S¢ yT+68 utw/ban ‘yx
TT°0+S%°T  OT°0+6%°T  OT'O+¥%'T  60°0+SH°T YI°0+L9°T  OT°0+S%'T utuw/bau ‘14
2°7+8°69 0°€+9°€L 9 H+1"TL €°[+6 18 G'GHS WL 8 Y+S" L8 /bsu ‘autap
TH+6ET T+9€T T+LET T+6ET T+8€T1 T+6€T T/bsu ‘euseld (0) 1
S Y € z 1 surTeseq (83/3u
aTqeTaEA ‘esop €3S)
(3S +) g3S 193je sanof £q anTep dnoxy
(L = W) 3111 pue (G = u) 3II ‘(7 = u) O sdnoad I03
UOFIBTNOOUT IS SNOUSABIJUT I33]® +wz 30 BuyTpuey Teuea pue +wz 7O SUOF3ILI3ULOUOD SUFAN pue ewse[d °6 ITEVL




32

*S30U21933Tp JO 3593 3 Juapuadapur £q 60°0 > d

*323B1 A1032a0X%3 ‘¥4 ¢peol PaILITTI ‘14

¥8 T+E€ LT ¥8°T+6° LT 0°€+L°LT 1°€+9°12 2°7+9°82 8°1+2°8¢ uyu/bar ‘¥z
¥ E+9° LT *2 €+6°LT ¥G° €+8°9T ¥L"€+0°6T L°7+0° €€ %°€+0° 8¢ uyu/bart ‘13
8 T+.°8T T°+2° LT ¥ 7+0° €2 U1 Ye %°7+9°62 6°7+0° 82 1/bau ‘aurapn
9T°0+2L°T  *%0°0+0L°T  %60°0+8%°CT  %TT°0+8%°C O0T°0+ZTI°€ 0T 0+%0°€ 1/bsu ‘euserd (0°T) D111
9 'T+5°GT 9°0+9 T« 9 T+9°L1T L°T+L LT ¥0°€+£°02 0°€+6°8T utw/bart ¥
¥V 7+G°6T %G €+8°TC *T°€+9° 12 ¥6°T+6°72 € E+L°6C 9°Z+7°6¢ utw/bat ‘g
1°1+8°8T 8°0+0°LT T1°T+9°8T 1°7+5°02 ¥ 7+8°TC 0°€+1°€27 1/bau ‘aurap
9T1°0+2L°C %0°0+0L°7 %80°0+8%°T xI1°0+8%°C O0T°0+ZI'E€ 0T 0+%0°€ 7/bsu ‘euserq (s0°0) ©°II
8°T+8°7C T°G+€° LT €°7+0°S2 9°9+7°62 %°27+0°S2 voE+L" LT utu/bar ‘y3y
9°7+%°82 S 7+€°0¢ €°7+8°82 €°7+8°87 8°T+1°62 % 7+S° 62 utw/bar ‘g
2°E+8° 92 2°€+€°6T v €+9°€T T°%+6°82 6°€+S HT v 9T LT 7/bau ‘sutap
L0°0+06°C 80°0+08°Z 9T 0+.8°T L1°0+26°2 ST°0+56°C  22°0+06°2 7/bau ‘euserq (0) o1
S ] € z T auyTaseg (3y/3u
aTqeTaep ‘asop g3S)
(3s ¥) gdS 1933e sanoy £q anyep dnoay

UOJIEINOOUT IS SNOUIAEBIIUT Ia3jE Hm.mm SurTpuey Teuaa pue Hm.wm

(L = u) 3111 pue

(€ = ) 5TT *(7 = T) 31 sdnoad o3

SUOF3IEB13U90UO0D SUFAN puB BUSEId

‘0T I79V1L




33

*S90Ua133JTP Jo 3523 3 Juspuadapur £q G0'0 > d 3
*8%/8u oGy 30 asop Jurwyad e I933je 3y/urw/3wW Gf JO UOTSNIUT 2S0ONT8 SnoONUFIUO)

90°0+/8°0  x70°0+6L°0  ¥%0°0+IL°0  LO°0+68°0 %0°0+88°0  %0°0+/8°0 0°1 (6 ) eIl peot
0T°0+00°T  GO0°0+E6°0  %0°0+Y8°0  %0°0+(8°0 S0°0+LL°0  %0°0+9L°0 50°0 (8 ) e11  @soony3 A
90°0+86°0  90°0+Z6°0  ¥0'0+€8°0  €0°0+E8°0 €0°0+6L°0  %0°0+8L°0 0 (6 ) ®I oN
%02°7+ T°ET %0C°T+ L°OT %68°0+10°6  *T9°0+%L°L SE°0+20°9  EE°0+EE’S 0°'1 (¢ ) quiI
$OT'TFOL6  ¥6L°0FE9°8  %29°0¥88°L  8°0FE8°9 T9°0+85°S  SE°0+5Z°S S0'0 (01) Q11 peol r
SL°0+LS°%  OT"T+8%°S  T6°0+59°S  €6°0+%6°S 8L°0+YE'S  LL0+06°% 0 (¢) a1 as09nT9
S Vi € Z 1 suyaseq 8%/3u -
(ds +) €4S 1233e sanoy Aq asodnTy Tu/3u ‘gas (i) ABOES

sdaxjuow pajeTndour-g3is

SNOUSABAJU] U] SUJPEO] 9SOON3 3INOYITA 10 UIA UOFILIJUSOUOD. 9800N[3 euse[d [efialie U} sasuey) °TT IT4VL

e - " e e < —




R S~ - SRy

e s
b e

i A
/

34

TABLE 12. Correlation coefficients of renal functions vs. mean

arterial blood pressure (MABP) during early phase (0-5 h)

of SEB toxemia

Correlation Coefficient

MABP vs. SEB
: Control
0.05 mg/kg 1.0 mg/kg

TmG - 0.160 0.194 0.039
T 0.241 0.298 0.148
Con : - 0.205 0.242 0.152
G 0.314 - 0.016 0.211
TRPF 0.311 0.061 0.181 ;
TRBF 0.296 0.111 0.315
. 0.125 - 0.319° - 0.103

c 0.089 0.130 0.288

osm

¢ 0.067 ~ 0.041 - 0.303

H,0 -

Correlation coefficents are not significant.
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TABLE 13. Correlation coefficients of renal functions vs. mean

arterial blood pressure (MABP) during late phase (6-11 h)

f SEB toxemia

MABP vs. Correlation coefficient P Value
3 cin 0.708 < 0.01
i CPAH 0.535 < 0.01
i TRPF ' 0.522 < 0.01
H
; TRBF 0.463 < 0.01
i EPAH 0.237 Not significant
[ : 0.661 < 0.01
osm ?
¢ 0.532 - < 0.01 ‘
HZO

e
’
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Figures
Fig. 1. Effect of iv SEB on mean arterial blood pressi.re and

heart rate in rhesus monkeys. |
1

Fig. 2. Effect of iv SEB on cardiac output, stroke volume,

total peripheral resistance and cardiac work in rhesus monkeys.
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